CA20N 
2 4 
_-83H021 


Ontario 


3 1761 11850018 0 


VINO MLN 


ROYAL COMMISSION OF INQUIRY INTO CERTAIN 
DEATHS AT THE HOSPITAL FOR SICK CHILDREN AND 


RELATED MATTERS. 


Hearing held in Court Room 20 
Court House 
361 University Avenue 
Toronto, Ontario 


The Honourable Mr. Justice $,6.M. Grange Commissioner 
P.S.A. Lamek, Q.C. Counsel 
E.A. Cronk Associate Counsel 


Thomas Millar Administrator 


Transcript of evidence 
for 


June 30th, 1983 


OFFICIAL COURT REPORTERS 


Angus, Stonehouse & Co. Ltd., 
14 Carlton Street, 7th Floor, 
Toronto, Ontario M5B 1J2 


595-1065 


ANGUS, STONEHOUSE & CO. LTD, 
TORONTO, ONTARIO 


1} ROYAL COMMISSION OF INQUIRY INTO CERTAIN 
DEATHS ALT THE HOSPITAL POR SICK CHILDREN 
Z AND RELATED MATTERS. 
3 
4 
Hearing held im jGourt Room,.20, 
b) Court House, 361 University 
| Avenue, TOYOnte moOntartO, OD 
6 Thursday the 30th day of June, 
1983. 
7 
8 ST ee 
9 


10| THE HONOURABLE MR. JUSTICE S.G.M. GRANGE - Commissioner 


1 THOMAS MILLAR - Administrator 
MURRAY Jee Eu roOrr - Registrar 
12 
13 
14 
APPEARANCES: 
ie i es ee 
16 PS. LAME OFC.2) Commission Counsel 
EA Aw  CRONK ) 
Hh T.C. MARSHALL, Q.C.) Counsel for the Attorney- 
Ds AUNT ) General and Solicitor 
18 Ly MCECCHET TO ) General of Ontario (Crown 
Attorneys and Coroner's Office) 
19 
I.J. ROLAND) Counsel for The Hospital for 
20 R. DEVINS® ©) Sick Children 
D. YOUNG Counsel for The Metropolitan 
21 Toronto Police 
22 W.N. ORTVED Counsel for numerous Doctors 
at The Hospital for Sick 
93 Chalaren 
B. SYMES Counsel for the Registered 
24 Nurses' Association of Ontario 
and 35 Registered Nurses at 
A The Hospital for Sick Children 
(Cont'd) 


‘ nies ; a 


m 7 ie "tie 4 oe a 
ai DOs veengters outa” 


ce he ' > Winarae GPAD Ray 9 ie 


Gill) 
ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


1 INDEX OF WITNESSES 
2 
NAME Page No ; 
3 
4 ELLIS, Graham (Dr.J, JSworn 800 
5 Direct Examination by Ms. Cronk 800 
6| 
7 
8 
9 
10 
iT 
12 
INDEX. OF EXHIBITS 
13 
| 
4 No. Description - Page No. 
15 13 Curriculum Vitae of Dr. Graham 800 
ELLs. 
16 
14 Digoxin Antiserum, publication ope 
by Antibodies Incorporated 
17 dated April, 1974. 
18 LS (Reserved) - Three requisition 903 
forms: Form in use during period 
19 July 1980 to March 1981; form 
introduced with the Therapeutic 
20 Drug Monitoring Program; and the 
form currently used by the program. 
AN 
22 
23 
24 
25 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Toronto 


https://archive.org/details/31/61118500180 


ANGUS, STONEHOUSE & CO. LTD. 796 
TORONTO, ONTARIO 


¢ 1 
A/ BB/ak 2 ---Upon commencing at 10:00 a.m. 
3 THE COMMISSIONER: Yes, Mr. Lamek. 
4 MR. LAMEK: Mr. Commissioner, a 
5 housekeeping matter if I may. We have recently 
6 obtained and have now prepared bound sets of the 
: exhibits from the Preliminary Inquiry in the Nelles 
| matter. We've prepared copies for those counsel 
( who are being funded on the same basis as transcripts 
| 9 of the evidence from the Preliminary were prepared 
10 and supplied and, that is to say, certain counsel 
| 11 will be sharing those things as others with a like 
| 12 interest. Those copies will be available for 
13 collection from the Commission's office on Monday. 
| x They amount to three stout volumes of documents. 
Obviously not included are medical 
i records and we propose to file those as separate 
- 16 exhibits in the very near future. 
| 17 Copies are also prepared for those 
| 18 unfunded counsel who do not already have them, and 
19 I suppose there may be a modest or immodest charge 
| 20 for the preparation of the binders for those people, 
os but they certainly will be available on Monday as 
well. 
22 
i THE COMMISSIONER: As long as you 
( a don't make up the loss on the funded counsel, they 
i 24 | 
25 
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WOT = mina. 


MR. LAMEK: ihattisirightwary They 


will all be available for collection at the 


Commission's office on Monday, Mr. Commissioner. 
THE COMMISSIONER: Yes), scuviicveght, 
thank you. 
MR. LAMEK: Mr. Commissioner, the 
next witness is Dr. Ellis, and I would ask you 


S aay 
please through Ms. Cronk to lead the evidence of 


Dig. ¢olel vss. 
THE COMMISSIONER: Yes, certainly. 
Ms., Cronk; just .a’ moment. Mr. Ortved 
is not here? 
MR 2 FYOUNGs Not as yet. 
THE «COMMESSTONER: No .StwedtiwL 


will say it, the matter is not yet resolved and I 
may have something - well, I may have something 
next week. Yes, Ms. Cronk. 

MS. CRONK: Mr. Commissioner, an 
additional housekeeping item if I may before I 
Cadi Dr. cb bisa tomthiesstand. 

We have now received and reviewed 
written comments or objections from a number of 
counsel concerning a number of the facts contained 


in the Statement of Prima Facie facts. 
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Most recently we received a set of 
written comments from one particular counsel yester- 
day and received another late in the afternoon on 
Tuesday. Because of the timing of those deliveries, 
and also because of the contents of the various 
comments, Commission Counsel have prepared what is 
styled as an addendum to the Statement of Prima 
Facie facts. The purpose of that document is to 
record for all counsel the paragraphs, if you will, 
in the Statement of Prima Facie facts that now 
appear to have been put in issue by various counsel 
and, as well, where specific references have been 
provided to Commission Counsel by other counsel 
concerning other information or substitutional 
facts that they feel should be in the Statement, 
where that kind of reference to the public record 
as it now exists has been provided, the Addendum 
includes suggested changes, amendments or clarifica- 
tion items to the Statement of Prima Facie facts. 

That Addendum will be made available 
for all counsel we hope by the conclusion of today 
and, if not today, certainly by Monday morning for 
their review. It would be our hope that we would 
have further to say though about the Statement of 


Facts and about the Addendum later next week. 
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I should ‘add’'as well*that all ‘counsel 
now have a copy as of this morning of the comments 
received by Commission Counsel from all other counsel 
so that they have those two types of documents to 
review should they feel it appropriate to do so 


before we deal with the matter for the next week. 


THE COMMISSIONER: Yeorveatll -rignt. 
MS. CRONK: Thank yOu. 
THE COMMISSIONER: Well then, I 


take it then either today or Monday they will have 
this Addendum and then at some time convenient next 
week we'll discuss. it. Is’ *that ‘correct? 

MS. CRONE Tirat' Ss *correct, “Suir. 

THE COMMISSIONER: Thank you. 

MS. CRONK: The next witness, 
Mr > ‘Comitiiesioner, is'pr? Graham’ Ellis’ from the 
Hospital “for Sick Children. .‘Dr. ‘B1llis;,” like “others 
that have already been called as witnesses and 
others who will be called as witnesses has a number 
of matters in respect or which he will qiving 
testimony at these hearing. 

Tt is the intention this morning that 
Dr. Ellis will give evidence concerning the 
methodology existent in the Hospital during the 


period July, 1980 to March of 1981 for the conducting 
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of assay tests ton digoxin and, sas well,to certain 
of the techniques available today for that purpose. 

He will be recalled as a witness 
by Commission Counsel at a subsequent date, to talk 
about specific tests that he conducted or that were 
conducted under his supervision with respect to a 
number of the children with which the Commission 
is concerned. 

So, the purpose again today is merely 
methodology and general terms. 

TL woulereal i Dr. Bitlis. 

THE COMMISSIONER: Fine, thank you. 

DR. GRAHAM ELLIS, Sworn 
DIRECT EXAMINATION BY MS. CRONK: 

0. Dr. Ellis, vou previeucl,y 
provided to me through your counsel a copy of your 
Curriculum Vitae. I would like to show you a copy 
now. Copies have been made available to other 
counsel as well. 


THE COMMISSIONER: Yes, what number 


are we at, -exhibirt 13. 


---EXHIBIT NO. 13: Curriculum Vitae of Dr. Graham 
| cred ee Os 
MS. CRONK: Thank you, 


Mr. Commissioner. 
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OF br. -Blivs? as“) understand rt, 
you are at the present time an Assistant Biochemist 
in the Department of Biochemistry at The Hospital 
for “Sick Chwvideen: 

A. “eo. 

Ol And you have held that position 
Since November of 1976 to the present? 

A. Yes. 

Oc. You;-were.born, oSir, in 
Derbyshire, England in October of 1945, is that 
COrrecty? 

A. THac’S* COrrect. 

OF And dealing just with the 
highlights; 1£ Pmay, “Of! your= rather” Lengcny 
Curriculum Vitae} you received *a Bachelorfoft Seience, 
an Honours Degree in Biochemistry from the 
University of Manchester; Institute of Science and 
Technology in England in 1967? 

A. Mie S COGLeC ts 

Os Anc “from August of 1967 sco 
November of 1972, as I understand it, you worked as 
a Biochemist at United Sheffield Hospital in 
Sheffield, England. 

A. Yess 


© From: December of 1972 to 
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1 
October of 1976 you worked as a Biochemist at the 
3 Central Birmingham Health District, General 
4 Hospital, Birmingham, England. 
5 A. COELECT. 
6 Oo Ane in 1973 you obtained a 
; PhD from the University of Sheffield, England. 
A. tes. 
8 
@. Was that in Biochemistry, 
“ Dre Ll Se 
10 A. In Clinical Biochemistry, yes. 
11 Or And Tetake- it. that you 
12 obtained that, or at least completed it while 
13 working at the General Hospital in Birmingham? 
al A. Yoo eLecompLleted 1c there. 
Ox in the fall of 1976 vom moved 
“3 Tow Canada: 
Me PNG Yes, 
17 O. You obtained a position at 
18 that time with the Hospital for Sick Children, as 
19 Lounderstand <1? 
20 A. Yes. 
71 Q. Did you, join. the Hospital for 
Sick Children at that time as an Assistant Biochemist? 
“4 Ac rT -did,. ves: 
23 
Ce And you have as well, as I 
24 
25 
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understand it, a cross appointment to the University 
of Toronto as an Assistant Professor in the 
Department of Clinical Biochemistry? 

A. Yes: 

OF Is that an appointment you 
continue to” hold® today? 

IN Thae LS, yve’s. 

Or, And you belong as well toa 
number of professional societies or organizations, 
Doctor.) 1 don e "propose To /dealat length with 
those, they are fully set out in your Curriculum 
Vitae. 

A. Yes. 

On And, as well, you are the 
aucnor’ or Co-avtnor io a number "Or protess ional 
publications Wn"the area’ of clinical biochemistry, 
is that correct? 

A. Piaces” Correct, ves, 

On Could you briefly explain for 
us, Doctor, we have heard evidence in respect of 
this matter from other witnesses, but in your view, 
what 1s involved in the science of clinical bio- 
chemistry? 

A. The science of clinical 


biochemistry is a science designed to study various 
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chemical constituents of blood, plasma and human 
body fluids for the purpose of assisting physicians 
in hospitals to come to a diagnosis. 

Oi A diagnosis as to what, Doctor? 

A. As to what might be wrong with 
the patient in question. 

Os Okay. Now, I would ask you, 
Dri, Ellie, 12 you, would, Lo! Lurn your mind, to the 
period of uly, 19380 to Merch or L98l.. As I under= 
stand it, you were then an Assistant Biochemist, 
as you are now, in the Biochemistry Department at 
the Hospital, is that correct? 

A. Yes, /-COrrece. 

O; What were your, in general 
terms, responsibilities as an Assistant Biochemist 
in the Department at that time? 

A. At that: time and also at present, 
my responsibilities are for the radioimmunoassay 
section. This section is concerned mainly with 
the analyses of various hormones and doing tests 
and, in addition, because digoxin is a radioimmuno- 
assay, at the time that we were discussing, I was 
responsible for that test at the Hospital for Sick 
Children. 
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back to the test, the methodology of the test that 
you conducted in a few moments, Doctor, but for 
present purposes, to whom did you report at the 


Hospital during that period of time? 
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TaN My line of reporting was to 


Drs J. Gh Hil Powe: isthe *chveiiitesd of the Depart— 


ment, of the Service Division of the Department of 
Clinical Biochenistry ,of ‘the Department of 
Biochemistry, and he reports ‘to Dr. D. M. Goldberg. 

Q. T am sorry. 

A. Dr. Goldberg, who is the Head 
of the Department. of Brechemistry “atthe Hospital 
EForeSick’ Childrens 

O% Now, in your position as 
Assistant Biochemist, and again during the period 
of tine July 1980 to, Maren@or 193 did’ you have 


Others reporting to you, or were you responsible 


for the supervision of any others in that department? 


A. Yes, I was responsible for the 


Supervision sof a number of technologists, [think 
there were probably about five at that time. 

Os Would those be the individuals 
that would actually conduct the tests. 

AS, They would, yes. 

OF Would you yourself on occasion 
conduct assays personally? 

A. On some occasions, yes. 

Ow During the period “from July 
1980 to March 1981 I take it there were specific 


facilities at the hospital available for the assays 
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that you were responsible for, is that correct? 

Ae That. 1S. COVrrect. 

OF Where were those facilities 
physically located in the hospital? 

A. These were by and large 
physically located in the laboratory occupied in 
Room 3414, the lab where I work. 

O. Thee 1S 0M ithe third floor 
tT take at of the Nosomtal: 

A. Veo) actus, 1S..0n the) Chard 
ELOOI. 

QO. Is there more than one lab 
connected with the Biochemistry Department in the 
hospital? | 

A. Yes, there are several 
laboratories. 

Oo. During that period of time was 
there a main or general biochemistry lab? 

A. Yes, there was. 

oF Is that the lab you just 
described to us as being where you worked? 

A. No,. this is more of a specialist 
lab looking at the radioimmunoassay aspect. 

OF Were radioimmunoassay tests 


conducted in the main biochemistry lab as well as 
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TORONTO, ONTARIO (Cronk) 8 0 8 
the one in which you worked. 
A. They were not conducted there, 


no, but serum specimens, or blood samples may be 
separated in the main laboratory and transferred to 
our Laboratory. 

O- And the assays themselves were 
then conducted in your lab? 

ae That "rs "Correct, “yes. 

Oe Now we have heard evidence 
Dr. Ellis, from Mr. Cimbura of the Centre of Forensic 
Sciences concerning the techniques for conducting 
digoxin assays that were avoatlable to’ hime tac 
centre. Were you present last week in the courtroom 
for the evidence of Mr. Cimbura? 

A. Yes, “Ll owas’ 

ON Can you tell me then, sir, what 
method or methods were available to you at the 
hospital during the period of July 1980 to March 
1981 to conduct specifically digoxin assays? 

A. We used radioimmunoassay. 

‘OF Were there any other methods 
then used by the hospital for that purpose other 
than the RIA? 

AS No. 


OF Can you help us as well, sir, 
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1 
2 

with the purpose as you understand it to have been 
’ for conducting digoxin assays in your lab at that 
4 time? 
S) Ae Yes. Basically this was in- 
6 patients who were being treated with aGigoxin to 
7 establish the level of digoxin, the blood plasma 
8 Of those™patients in order “‘towassist= the*doctors 

who were monitoring those patients who were being 
: treated. 
10 

Or Would I correctly take it from 
1 your answer’ Dr  E11i'S)"then,* that the! purpose’ of 
12 the assays at that time would be to assist the 
13 doctors with respect to their patients who were 
14 receiving digoxin,was effectively to monitor the 
15 appropriateness of the digoxin that had or had not 
” been prescribed for the patient involved? 
A. At that particular time there was 

- no indication for measurement of digoxin in a 
oe patient who had not been presribed digoxin. 
19 Q. So then the assays that you 
20 | would run would only involve patients who you knew 
14 in the hospital to have been prescribed digoxin. 
2 A. They had all been submitted 
‘3 for analysis and that was the assumption that we 

made. 
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oF That they had in fact been 
prescribed digoxin. 

Pe: Sure. 

Oe Was the purpose of running the 
assay on those patients, as you understood it, to 
asSist the physician in the hospital in determining 
the appropriateness of the dosage that had been 
prescribed? 

AS iat Ls "correct; ves. 

OF We have heard evidence as 
well Dr. Ellis of a method described as the HPLC 
method. * During-the*perroa of time ‘that we are 
talking about I take it that technique was not used 
in the hospital. 

AS The technique’ of “HPLe in 
general is used inthe hospital and there is 


an instrument for HPLC in my laboratory. 


Q. PLE nTontt. 

A. BUtIrt wasn'P used fér"aigexin, 

‘oe At that period of time? 

A. Le Still eiens teased: for 
digoxin. 

Q. Has it ever been used in the 


hospital for digoxin assay? 


A No, not to my knowledge unless 
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1 

2 other departments are using HPLC for digoxin, 

3 Idon no wi 

4 Os Is there any particular reason 

5 for .that, -DiwseL lies 

6 A. Simply because the technique 

7 is very lengthy and very involved. For most 
clinical purposes radioimmunoassay is regarded as 

e the method of choice, by virtually all hospitals 

? that. I_.know of, bothsim+-Europe and Canada, andthe 

10 United States, radioimmunoassay is a method that 

11 they would use for therapeutic drug monitoring of 

9 digoxin, generally speaking. 

13 OF Would it be unusual then in 

i YOur View, Doctor «were.ahospital.for clinical 
purposes to use the HPLC method for digoxin assays? 

Mi po I would be very surprised if 

46 there, were any such hospitals using. HPLC,,for the 

V7 measurement of digoxin on a regualar basis. 

18 QO. Do you know of any as we sit 

19 here today in the Province of Ontario that would use 

20 it? 

a1 A. No, aLl.donitt sung. 

a ox Now with respect to the RIA 
assay, that methodology that was in use. how long 

a has it been in use for digoxin assays in the hospital? 
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January of 1975 I believe. 

0. I take it that the methodology 
itself as we have heard from other witnesses is 
capable of being used for assays on any number of 
drugs in addition to digoxin? 

re Veo. 

Oi Driotreco. /Oo/Sowas Jag 
technique that you were familiar with and that you 
had used in the hospital for other drug assays. 

A. Well I didn't move to the 
hospitalsanild O76. 

OF L Decevyourg pardom. <0 Your | 
knowledge was the RIA technique used in the hospital 
for the purposes of other drug assays prior to 1975? 

A. Other drug assays I am not 
sure about. What I would say is that I came across 
a book the other day from an old book, which suggested 
that. samples, hadi been sent out: to; Mount, Sinai Hospital 
inn Oo ee nero ationgto a kind of; history,of all 
of.this IT.understand (that in about, 1974. Dr. Cherian anid 
sa number of other people were asked to implement | 
the radioimmunoassay at the Hospital for Sick 
Children. 

ye Dr. Cherian was then with the 
Hospital for Sick Childdren? 


A. Dr. Cherian, yes. C-H-E-R-I-A-N. 
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Oy Ao tat as you are aware 


digoxin assays were commenced in this technique in 
VOTO? 

AY frye iror st think thesis net 
patient results were produced. That followed a 
study in about 1974 I understand where they were 
looking at various alternative methodologies for 
the measurement of digoxin by radioimmunoassay. 

©": And that was the one that was 
ultimately selected to be implemented and used on 
a regular basis in the hospital? 

A. That IS "correct, yes. 

$5 Now Doctor we have heard from 
a number of witnesses to date evidence concerning 
the basic principle that is” involved in the RIA 
test,and that has been described variously as in 
essence a competition between radio-active digoxin, 
or digoxin labelled with radio-activity with a 
patient sample which may or may not contain digoxin 
for a binding site on an antibody that is used in 
the process. Is that in your judgement a fair 
description of the basic principle of how the test 
works? 


ps Yes I think that is a summary 
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1 
2 es 
of the principles involved. 
3 OT Doctor I would like to review 
4 with you very briefly the actual methodology and 
5 steps involved in the test as it was used in your 
6 lab in the hospital during the period of July 1980 
“ to March, 1oSt ll Woutd ask “you. tor the moment to 
‘ qirect you mind, simply gtormteiat time perrod , 
As i understand 1) the first step 
4 Involved “Iinithe process, if “I “can describe it as 
0 thac,, and Ll am goingmie try Boctor: to put this down 
11 in a diagramatic way and. you tell me if I did any 
12 OF the Steps wrong. AS Ll understand it. the firet 
13 step, Lie siiret. ingredient Of the test invols ec 
14 the use of what are known as’ Standards, is that 
Ou ieie cue 
15 
A. Standards are required for the 
” Lesc, Yes, 
17 . 
On Can You explain for’ us brierly 
18 what standards are? 
19 
20 
21 
oo 
23 
24 
25 
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A. What the standards are - 
Standards are solutions containing a known amount 
Of digoxin. 

MR. BOGART: Excuse me — could you 
just repeat that? 

THE WITNESS: eeaiderac are 
solutions containing a known amount of digoxin. 

MS... CRONK Q. How many standards 
were used by you, during Lise ie Sper ed, to run an 
RIA assay? 

A. The number was five. -With each 
batch five standards would be run in order to 
calibrate the procedure. 

on Lem SOnry, Ast Order co 


calibrate the procedure? 


A. In order to calibrate the 
procedure, yes. 

Q. is) -that— the. purpose. for using 
standards? 

A. That 1S (Correct. 

O How often would you have to 


calibrate the equipment, using those standards, to do 
an RIA assay? 
A. With every single run of assays 


you would run a set of standards. 
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O° I take it from what you are 


Saying that the five separate standards that you 
obtained each contained a known amount of digoxin. 
is that correct? 

A. That 1S correct. We obtain 
a commerical material which, when reconstituted, 
is supposedto contain a particular stated amount 


Cie ai aosxin, 


oF And you obtain those commercially? 
A. Yes. 
ys. During this period of time, 


Doctor, where did you acquire - where did you 
purchase your supplies? 

Ae We Obtain, ™these=from Corninad 
Medical. 

Os Doctor, I am just going to 
list the standards if I may. I take it they are 
effectively in the form of test tubes containing 


a certain amount of known digoxin? 


A. The standards are small bottles 
containing the substances described - the standards 
described. 

OF At the™rrsk’ of not doing bottias 


correctly maybe I can just show it this way. 


A. tes. ~ From that’ bottle’ you would 
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take a smallaquantity and - you: would: then’ put* it “into 
a test tube - two test tubes, in fact, because the 
assay is usually done in duplicate. 

@): Coulda »you help us, Doctor, 
do you recall today what the concentrations of 
digoxin were in each of the standards that were in 
use that during that time period? 

MR. MARSHALL: Ledond thwanteto 
cause difficulty to Ms. Cronk:-- 

MS. CRONK: Are you having difficulty 
seeing it? 

MR. MARSHALL: -= but jcouldsyou make 


Ltsa phattle bigger: 


MS. CRONK: I will.try. 

MR. MARSHALL: I know you are not 
used to this. 

THE COMMISSIONER: There may not 


be enough room. . I do not know what the'intention is - 
are’-you going, ito: put. them<al lion? 

MS. CRONK): Tram tootn giao perv. ORL 
hope, Mr. Commissioner, that I understand the basics 
of the principle,and if; Lam irighticl iquarantee if) will 
get them). .on:the) page .oHowiLarge won. Marshalidged do 
not know, but we will see how we do. 


5 DO. Vou, recall veoday, Dr. Elltis, 


‘ 
‘ 


bets 


? ‘ 


eped eit no mene Jep 
ittw ew gud wort ton 


ted Mis “| 


818 


ANGUS, STONEHOUSE & CO. LTD. 7 
TORONTO, ONTARIO Ellis U dr.ex. 
(Cronk}) 


1 
2 
I take it that each of the standards have a specific 

: concentration of digoxin and each standard was 

4 different. 

‘) A. Yes. 

«ll Gr Do you recall today what 

~ concentrationsof digoxin were available in the 

3 Standards that you purchaseca and used. 

De The values ‘stated by Corning 

< Medical were 0740.5, “Is0, =295"and 5.0 nanograms 

: per ml. 

11 

12 C% iManesorry, Mi SOyr 225 =swhaw 

13 was the” LOuUrth One? 

14 A. PeeMink st Sadd iO, O85; 2.05 

15 2.5 and 5.0 nanograns perm: 

Or Now, when you obtained the 

7. standards did you actually meaSWure the standards 
ue to confirm: the amount of digoxin in each’ or was that 
18 information provided to you directly by the supplier? 
19 A. That information was provided 
20 to’ us directly by the’ supplier. 

1 Cre In addition to the standards, 
97 as* Tyundersrana’ ity, *vou"Used as well or youmsed-at 
m the time, a number of control samples. Is that 

correct? 
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Ae That 1secorrects 
Oa Can you briefly explain for us 


what control samples were,in this context? 

A. Basically a control sample is 
a pool of human serum which has been prepared by 
a commercial company and to that pool of human 
serum various constituents have been added, including 
adigoxmns 

Q. All teights 

A. Quite often three levels are used. 
There is a pool which has-had relatively ,dittle 
addition of digoxin; one that is at an intermediate 


level» and anothersthat«is very often,at.a sort) of 


-toxical borderline level. 


THE COMMISSIONER: Those words you 


are using, Doctor, .seipha tas pool 


THE WITNESS: ROoOdws yesa 

THE COMMISSIONER: Pool, p-o-o-l, as 
in swimming? 

THE WITNESS: Yes, as in swimming, 
ves. OItvisyatterm quite-often usedsieit weswere 


to take blood from 10 members here and we were to 
mix those bloods, that would be what we would call 
a pool. It is just commonly used in a laboratory 


a4 tation. 


7 rei ba 
moni boold esAB 


tow toedd. .abeoid saad¢ 


’ ; i nN ot 
. 27 vet 


_ efit 
i A - poe 


| TreMinosD taut ei D1, A Saag” L = 
4 pa 


ANGUS, STONEHOUSE & CO. LTD. BLLis , Or $s 5 820 


manufacturers, having made a very large amount of 


| TORONTO, ONTARIO (Cen aosel.e) 
f 1 
# 4 MS. CRONK? OD . SP Ane vthetdi goxiny* 1 
3 take'it, along with another of other constituents 
| 
4 would be floating in the pool of each control 
| 5 || sample? 
6 A. It would be added to the 
| pool and would dissolve in the control sample. The 


¢ ' this material, would then transfer certain amounts 
into specific small bottles. That material would 
then be freeze-dried andiithen it would be distri- 
11 buted, firstly, to companies who would have interest 
12 in that material and,secondly, to laboratories who 
13 were performing the analyses that that material 
was designed to be the control for. 

Qt Such as your own? 
( A. Such as .our own. 

Or, Now you said that you acquired 
those commercially? 
18 Ab Yes. 


19 OM Were they acquired as well 


A. Noy Debhink ae’that partictiar 
time they were attained from the Ortho Company. 
Ge Evan Sorry = 


A. The Ortho Company. 


4 20 from Corning Standards or from somewhere else? 
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Os When you receive the control 
samples, did your lab or someone in your lab add 

a known amount of digoxin to them or did they come in 
in a freeze-dried preparation, with a known amount 
alreadyin them? 

A. They came: in in a freeze-dried 
preparation. All that was necessary was for us to 
open the Vials, adding a known amount of water, 
perhaps 3 mls, perhaps 5, according to the 
instructions, and then that'iwould be a reconstituted 
material, a similar composition, one would hope, 
to the patient samples that we were dealing with on 
a day to day basis. 

D:. At that time I believe you 
indicated that it was usually three control 


samples that were used? 


A. Yes. 

oe Was that the case in your lab? 
A. Yes.. 

Or Were those three control 


samples used variously for any number of digoxin 
assays or were different control samples used for 
each assay? 

A. Having reconstituted the 


material by adding water and allowing the freeze- 
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dried material to dissolve, it would be our practice 
to split the material into various alliquots;-, 
little small quantities, freeze those small 
quantities in small tubes,and then each day we 
would take out a fresh sample. 

©: So a fresh particular sample 
would be used for each assay? 

A. Monae 1S iCcOnrect. 

Ox Can you help us today, Doctor, 
as to what the concentrations were in the three 
control samples that you purchased for the purpose 


of running any individual digoxin assay? 


A. Aathe etimerthat tthe: 3+ 

O- At, the itime iof iduby 1980 cto 
March) )0f,4L,981s. 

A. There were basically three 


levels produced by the Ortho Company. The claimed 
value for the first one was 1.0 nanograms per ml; 
the claimed value for the second one was 2.0 and the 
claimed value for the third one was 2.8. 

Q. And those as well were measured 
in nanograms per ml? 

A. Nanograms per ml. 

THE COMMISSIONER: T did nok qet 


that word again, that phrase. What is it that you 
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ANGUS, STONEHOUSE & CO. LTD. 
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said, before the figures? 


THE WITNESS: The claimed value. 


THE COMMISSIONER: The claimed value, 


that-isethervaluerot, the aagoxin) Ivtakes1te 

THEO WITNESS* Yes, the value of 
digoxin that the manufacturer claims is in that 
particular sample of serum that he has prepared. 

MSs GRONE: oO. By claimed value, 
Dr. Rls, at Te comldgqusy makexwsure cthat. lm under- 
stand that, you are referring to the information 
provided by the supplier as to the concentration of 
digoxin in the sample? 

A. That mMssiraghtwe-Thisaiseatie 
inference - this is the claimed value we would use 
in our hospital, based on the information that the 
supplier supplied us with. 

On The next ingredient, as I under- 
stand it, Dr. Ellis, is what we have all heard 
about, the radioactive digoxin. 

Can you tell me, first, where you 
obtained,again during this period of time, the radio- 


active digoxin that you used for your assays? 
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A. This was obtained from the 


New England Nuclear Company. 

O. no, as Lounderstana, 1c, that 
Sample or ingredient, if you will, was essentially 
digoxin that had been treated with radioactivity? 


A. THiSv1S a derivative of 


digoxin which has been treated, to which iodine, 
radioactive iodine has been incorporated in the 
molecule. It is not strictly speaking digoxin. 

OF And that radioactive sample - 
well, let's back up a moment. As I understand Loy 
the iodine element is added to qigoxin, thus 


introducing a radioactive element into a known amount 


of digoxin, is that correct? 


A. Not *really, no. 
©: ALE right: 
A. If we consider let's say the 


thyroid hormone. 


Q. Yes? 

A. Thyroxine, then this contains 
iodine already. 

oA Leer 

A. And it is floating around in 


your blood and in mine. So, all that is necessary to 


make that radioactive is to incorporate radioactive 
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iodine into that molecule. The molecule of radio- 
active iodine is exactly the same - the molecule 
Lapelled wathethceradiGacctvity, is identical ito.the 
physiological molecule. 

oF PAUSE ita 

A. Now, the structure of digoxin 
is such that there is no iodine in the drug digoxin. 
So, it is necessary to modify the digoxin in such a 
way that an iodine molecule can be incorporated into 
the label of material. 

Os And the end complex, or the 
end molecular product, as J tunderstand it, is a 
combination of both the iodine component, the radio- 


active component and digoxin? 


A. Yves. 
Oo; PLE reo iic. 
A. Plus possibly some other ring 


Structure such as tyrosine or histidine. 

oe yo TES ak og gh oa 

A. SO, 1f).0S not strictiv digoxin 
but it is similar to it in many respects. 

0. Bl) 2sidgbe, thank ‘you. Vand woo 


have told me that you obtained that commercially, as 


I understand it, from New England Nuclear? 


A. That's correct. 
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Q. All right. When you obtained 
that from a supplier, did that come in in known 
quantities? Did you know how much of the radioactive 
compound that you had that you were going to use for 
your assay? 

A. It did come in in known 
quantities, yes. 

OF All right. Now, perhaps we 
could ust “add that; Doctor. 

I will come back in a moment, Doctor, 
to the reason for the particular,shape that I have 
drawn there. It ae rather curious looking at the 
moment; it will get worse I assure you! 

Can eyou Eerl*meVtthis;, Doctor, In 
respect of the standards and the control samples that 
you use in your assay, is any radioactive or iodine 
treated compound added to either of those? 

A. No. 


All right. Now, the next -- 


A. Not at that particular stage, 
no. 

Gs ALL FigGne: 

A. The final mixture is made which 


incorporates the radioactively labelled digoxin, but 


there is no radioactive iodine label in the standards 
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or the controls as they are purchased from these 


various companies. 


om When you receive them? 
A. Thats correct. 
@. Now, but prior to running your 


assay, do you add to the standards that you've 
obtained commercially and to the control samples 
that you have obtained commercially any amount of the 


radioactive compound? 


A. You do, yes. 

Ox Ald rights 

A. A. fixed, a constant amount. 
Os And by that you mean the same 


amount is added to each standard? 

A. Correct. 

Ox All right. And the same amount 
is added to each control sample? 

A. Yes... :A.particular, volume] of 
the control sample is transferred to a second tube 
and in that second tube radioactive digoxin is added 
tO”. boat. 

oF Aad Tight .saAndedtediss thewsame 
volume or the same amount in each of the tubes? 

A. That! st correct. 


0. Now, the next component, if I 
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Can describe it that way} ‘of ‘the assay, as I under- 
stand it, is obviously the patient's sample that you 
obtained internal to the hospital. It's been sent to 
you with the assay? 

A Yes. 

Ore And “that is, I believe, what 


will be called the sample of interest? 


A. Okay. 
Crs te “that beLpgne? 
THE COMMISSIONER: The samp] 6 "of?! 2? 


MS. CRONK: Bnterest. 

THE COMMISSIONER: Interest? 

MS) CRONK: That's the sample in 
respect of which the assay is being conducted, is 
thatieorrect, Doctor? 

THE WITNESS: That's ‘correct, yes, 

MS. CRONK: Ox And that sample, 
as I understand it again, inthe period, July of 1980 
to March of 1981, would it be fair to say you expected 
to contain some amount of digoxin? 

Re That's correct. 

oe And those samples came from 
individual patients within the hospital and were 
forwarded to your lab for testing, is that correct? 


Ae Thats cerrect. 


a wae. cae 
Mea hte 
st (Nery?) 


-_— 


iliviy a3netgeq Laubivbbat 


eeitzeeo sot dal suey oF bebrawie 


~ i ’ ~ 


—- 
999 7Om a’ gari't 


D 6 


24 


25 


an 


ANGUS, STONEHOUSE & CO. LTD. Ellis, dr.ex. 829 
TORONTO, ONTARIO (Cronk) 


Q. But at the beginning of the 
assay, you didn't know, am I right, the amount of 
digoxin in the patient's sample because if you did 
there would be very little purpose in running the 
assay? 

A. Gorreck. 

oF All right. And the next 
component, Dr. Ellis, of the test - it's getting 
worse, isn't it - the next component of the test, as 
I understand it, is the antibody that is the essential 


ingredient to the RIA assay, is that correct? 


Be Well, all constituents are 
essential. 

Q. All right. 

A. You can't do a radioimmunoassay 


Without an antibody. 

@ Thank you. Where did the 
hospital during this period of time obtain the 
antibodies that it used in the RIA assays that you 
conducted? 

A. These were obtained from 
Antibodies Incorporated, California. 

Q. Did the particular antibody 
that you obtained from that company in California 


have any particular affinity that you are aware of 
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TORONTO, ONTARIO (Cronk) 
¢ # 1 
Dy 7 Z for drugs other than digoxin? 
2 A. Yes; it) hadyan affinity fdr 
: Bo) teresa) 
5 Q. Digitoxin? 
A. Ves: 
6 
Q. Any others? 
7 
A. Dealing with a handout that 
ea 8 the company provided in April of 1974, cross- 
2 reactions with progesterone, which is a hormone 
10 present in plasma, testosterone, estradiol, 
11 | cholesterol and corticosterone are all much less 
12 than 0.1 percent?!).Inv’ether words; ithere is negligble 
cross-reaction with these various substances that were 
13 
tested with that antiserum at that time by that 
14 
method. 
( IY OF, Are you referring to a handout 
16 that was provided to you by the supplier of the anti- 
17 bodies, Dr. Ellis? 
18 A. Yes, I have obtained this 
19 actually from Dr. Cherian last week when you expressed 
interest in this. 
20 
| oF Would you have a copy available 
21 
that we could mark as an exhibit and perhaps at the 
22! 
| break we could make copies for other Counsel? 
23 
A. BY allomeans,: ves. Tymight 
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point out, I think theré is°an error on this which 
says digoxin cross-reaction is only 1 percent. I 
betweve? thaththatd should sayndigitoxan. 

THE COMMISSIONER: What's it called, 
Mes. Cronk, what'S.the tiple? 

MS.) CRONK: It's Digoxin Antiserum, 
publication by Antibodies Incorporated dated April, 
1974. 

THE WITNESS: Excuseame, (eouldnd 
give you this copy, please, I have written on the 
other one. 

MS. CRONK: All right. 

THE WITNESS: Thank you. 

THE COMMISSIONER: Bxhibit 'd4x 
Sere EXHIBIT NO. 14: Digoxin Antiserum, 

publication by 
Antibodies Incorporated 
dated April, 1974. 

MS. ‘CRONK: OF Lianne VoOur Or. 
Ellis. 2 will return to the cross-reactive in a few 
moments if I may. 

Now, dealing with the antibodies, as 
I understand it, in the assay itself there are any 
number of antibodies that are actually used and 


involved in the assay, is that correct? 


A. It am sorry, can you say that 


again? 
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gs There are any number of anti- 
bodies in terms of the number of molecules that are 
involved. There is more than one that are used in 


the assay? 


A. You mean in our particular 
assay? 

Q. Yes. 

A. The antibody that we obtain is 


I think from one or perhaps several rabbits. Those 
antibody molecules will be Slightly (@iftferentoin 
character. It will be a mixture essentially of anti- 
bodies. 

Os And there are a number of those 
molecules that are at work in the assay, Lois not just 
one? | 

A. Ohiyes/ Scorrect, (yes 

OF Well, for the purposes of this 
illustration, Dr. Ellis, I would like to just draw one 
if I may. But tell me if this is a fair statement. 

As I understand it, the competition that we've heard 
about between the radioactive digoxin and the patient 
sample digoxin for binding sites on the antibody used 
in the assay effectively works like a locking mechanism 
in the sense that the radioactive digoxin molecule and 


the patient digoxin sample molecule have features which 
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all them in the same way to bind on the antibody and 
it is really a first come first serve kind of 
principle. Is that a fair statement of the principle? 

A. Yes, there is competition 
between similar molecules. Well, the same molecule - 
I'm sorry, similar molecules for the antibody. 

QO. Now, if we use that kind of a 
figure as the illustration of the antibody, Doctor, 
and you can tell all of us are becoming educated to 
this process, as I understand it, the insert on the 
antibody would effectively be, in this example, the 
binding site? 

A. Yes, it would be a specific 
binding’ site. 

oe All right. And what Ihave 
Shown as effectively appendages on the radioactive 
digoxin and an appendage on the patient sample of 
digoxin, is that part of the molecule which would 
allow it to lock in to a binding site on the antibody; 


is that correct? 


a This is the principle,, ves: 
Q. Bl oy es 

A. Yes. 

ay And as I understand it, there 


is an equilibrium that's created in that OCHS Js ts 
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or binding process, Doctor, am I correct in that, so 
that in fact if we were to show in a diagramatic way 
the binding process, it would look something like 
this; is that correct? 

A. yes’ 

eh You "re hesitating, Doctor, 
why is that, aside from the fact that I admit no 
CEL IStry inthis? 

A. Okay, the primary assumption 
is that the antibody molecule will bind one molecule 
OfF*aag0x int Now, I'm not quite sure from your 
illustration whether you have - does that indicate 
Chis? 

Or ALIvrrght? -Well} "ler™s*he 
very clear about that. That's what I meant about the 
first come first serve kind of concept. Would you 
link this to three molecules effectively intereacting 
amongst one another, only one molecule is going to 
bind on that particular antibody? 

A. Thacvs Peroni. 

oF tt ids"either=gointg to™be* the 
radioactive digoxin component or it's going to be the 
patient's sample of digoxin. It's going to be one or 


the other or both? 


A. It's going to be the digoxin 
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from the patient sample you mean? 


OF; heats right. 
Ri, Right. 
OD. It's going to be either that 


or the radioactive component. Only one of them can 
bind on that\particular site on that antibody? 

aN Atothat particular moment, 
yes. 

Ox Okay, right. Now, as I under- 
Stand it, in the assay which you conducted in the 
hospital there is yet another Suepuand that We atter 
the binding has taken place on the antibody, it is 
necessary to determine how much radioactive digoxin 
has in fact become bound to the antibody, ls: that 
correct? 

A. Yes. 

OF All right. And how do you go 
about determining that? 

A. Well, basically some of the 
radioactive material is bound to the antibody, some 
is in free solution. So, you have to use some kind 
of a separation technique in order to separate these 
two components. The way that we use at the Hospital 
for Sick Children at that barticular time. and. it 


Still is to add charcoal and that charcoal will take 
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1 

2 up, will absorb the free digoxin and it will 

3 essentially leave behind the antibody found in 
4 digoxin. 

5 Q. RUS ftegnte. 

6 A. Having mixed the mixture at 

the end of the equilibrium with charcoal, you can 

7 then centrifuge the Sample, spin it down in the 

| centrifuge and the weight of the charcoal will cause 

° it to go to the bottom of the assay tube, taking 
10) along with it the free digoxin and leaving behind 
. in a solution the antibody bound digoxin. 
| Q. Can we take that, Doctor, 
| Step by step? 

A. Yes. 
14 
0 Be So that I at least feel I 

a understand what you're Saying. 

6 As I understand it, the first step 
17| is that the inter-reaction amongst these three 

18 molecules results in either radioactive digoxin or 
0 the patient sample digoxin becoming bound to the 
20 | antibody? 

21 A. Yes. 

, Q. Right. But at that stage, you 
” don't know which is bound to the antibody, whether 
= it's the radioactive treated digoxin or the patient 
24 
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1 
2 Sample containing digoxin. Am I correct in that? 
3 A. Yes. 
4 ays All right. Nor do you know, 

because we must remember that there is more than one 
: antibody at work here and more than one molecule of 
, radioactive digoxin and more than one molecule of the 
q patient sample, nor do you know the total amount of 
8 radioactive digoxin that has become bound up in the 
9 process and the total amount that is free or unbound. 
10 At this stage you don't know that? 
1 A. Badge lsuriqnt.» vou, have a 
. solution to which you add the radioactive material 

and you have no way of deciding where that radioactive 
rs Material. is, 
if Q. Pere Lon ts 
15 A. Until you try to separate the 
16 bound and the free variety of radioactive material. 
17 On And the separating agent that 
18 you then use a your assay, as I understood it, is 
19 charcoal? 

A. Yes, 

20 
21 
22 fa 
23 
24 
25 
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C). If I have understood COETCCE by. 
what you said the GEreet sor bhevadaieron OL Charcoal 
to the solution was Such that the amount of bound 
digoxin would rise to the surface, and the amount 
Of unbound digoxin would attach itself to the 


Charcoal at the bottom of the solution, is that 


COrPPeCt? 

A. You would add charcoal to che 
solution. 

OF Yes. 

A. And the unbound digoxin would 


attach itself to the charcoal, it would become 
absorbed on the Charcoal. 

Q. Yes: 

A. The charcoal particles are 
kind of suspended in SOlution because Lbey are. fairly 
Small, and so there is a Process which takes place 
Over about 10 minutes that we leave the Sample with 
the charcoal Suspension in place. We then centri- 
fuge the sample. 

Og. Yes’: 

DS Spin it out at high gravity 
and effectively under these’ high gravity conditions 
the heavy material, the charcoal is centrifuged 


to the bottom of the tube. 
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O% And that contains what effectively 


was the unbound or free floating digoxin because it 
has been absorbed in the charcoal? 

A. ves. 

ii And the bound digoxin is at 
the top of that Solution with the Charcoal at the 
bottom? 

AX TES orek Strictly at the COD, 
FEMS An Ged Solution with a small pellet of 
Charcoal at the bottom. 

Of And has not been absorbed by 
the charcoal? 

A. Tae sis correct, it is not 
floating, that is correct. 

Oe. BUE*LEaLS the fluid, it hasn't 
been absorbed by the charcoal? 

A. Right. 

oy And I take it then that you 
then remove either the bound digoxin from the sample 
that you have now centrifuged? 

A, Yes, you pour off the fluid 
material from the charcoal pellet and the fluid 
material contains the antibody bound material. 

OG. Dealing just with the charcoal 


itself for a moment, Doctor, was that as well 


a ee ee 


~asy 


wh #i aleopro Pegi Wo ead>. baa fh; : =e 


a o 


“ett ta Teoonarit aa4 thiw norseloy 


z TitosaOt 


woe ont .ts Yds tom atv zt of 
te ; ‘i vk De thrills tuk oak 3 
Me Ti bec’ bi bn iow notions) AL ast a 


LBOUwbRS 


’ « 
7 
‘ ‘ 
<i ODI SnD 4! 
ay. 36nT oA 
eal 2 J iat 3B? yRALTSoa 


Tecan. ods Vd -bodxroadsh nes 

aie oH ch 

yy (26n2 ees SL Gated” x Dna a @ 
Noe odd moat wikop ib, badod ons <siefs),svonse 
cbhepuyt (isiieas WOd S¥eHi voy JaAS 

+ Leo -woOd oy Vas A 
wit boas taliog. Leontei> sna moi2.Lletuss sr 
it|tam biped yoodlins da eh tkineo:. Lette av 
(otSsi sud fei geo lv enkosaty || +9 


Picw 28 JRA BSW .ROsoOU! 4 IRSAIOn Bb 102 


+ nto De T. Sas 


ee 


os 


"vs 


: oo 


— 2 
zs 


So 
my 


ANGUS, STONEHOUSE & Co. LTD. 
TORONTO, ONTARIO 


Ellis, dr.ex. 840 
(Cronk) Bi 


burchased commercially by the hospital during the 


Period of time we are talking about? 


Ay eG, it. was: 

©). And where it was Purchased 
from? 

A. Bartash Drug House Company, 

THE COMMISSIONER: ram SOULY. 

MS. CRONK: Ocnayr "m sorry, would 


YOULSay thatwagain? 

A. B.D.H., British Drug House.. 

THE COMMISSIONER: You purchased 
what from them? 

THE WITNESS: Theochar coals 

THE COMMISSIONER: Obviously it @s 
some special kind of charcoal? 

THE WITNESS: eS actually called 
activated Charcoal, but it is very similar to the 
kind of charcoal that you might Obtain for the 
barbeque, but Littiics Veter every fine, dteto relatively 
chemically Clean. 

THE COMMISSIONER: What was that? 

THE WITNESS: Chemically Clean. 

MS. CRONK: Ot it te tint the kind 
Of charcoal that some of us might buy for our patio 


facilities, it is Specially treated for purposes of 
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being used in this assay? 
A. UtA1s,svess (opThe Material for 
your barbeque may work. 
@x But you wouldn't want to use it? 
A. I would prefer not EO% 
@. Doctor, as I understand ic 


where we are now in the process is that you now know 
the amount of bound digoxin, ‘that is the amount 

of that element that has attached itself or bound 
itself to the antibody and you have accomplished 
that. 

THE COMMISSIONER: I iesorry, fyou 
may know, I thonght itadsethe unbound digoxin that 
attaches to the Charcoal? 

THE WITNESS: That is correct. 

THE COMMISSIONER: How do we know 
the amount that is bound, is ita Process of 
Subtraction? 

THE WITNESS: It is a process of 
Subtraction. Essentially by decounting the upper 
layer after the Spinning down of the charcoal to the 
bottom of the Cubeso by decounting the upper layer into 
a second tube, a third EUS Pig oie tojel 1s 

THE COMMISSIONER: Y@S;t all right, 


MS. CRONK: I perhaps may have 
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been a little misleading then, Mr. Commissioner, and 
Parola ze LOrALhat. 

Ox fell me this, Dr. EVLis, the 
amount of the digoxin that has not attached itself 
to the charcoal is the bound digoxin? 

A. Thalys Gonvec.t . 

Oe Is the separation of those 
two after the use of the charcoal physically 


accomplished simply by pouring the fluid out? 


By Tha Bakhs -coprect-. 

ey Of the bound digoxin? 

A. Yes « 

ew And what you are left with in 


the tube, or the one apparatus, is the charcoal with 
the unbound digoxin and you have now poured out the 
bound digoxin? 

Ae yes. 

Qj. Es. 4that tbound -digoxin «purely 
digoxin from the patient sample, or does it also 
include some element of the radioactive digoxin? 

A. It contains some element of 
the radioactive digoxin. 

Qe And at this stage you still 
don't know what the volume or the amount is of the 


radioactive digoxin as compared to the patient 
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1 
i) ; 
Saves aLGOxdil, LS chat raignice 
e A. I think the sentiment of what 
: you say is correct, yes. 
5 Bhe The sentiment, right. Do you, 
6 when you have poured off the amount of bound digoxin, 
7 know what proportion of that element is radioactive 
F digoxin as opposed to digoxin from the patient 
sample? 
9 | 
A. Not simply after you have 
- poured tt Out, but you then transfer’ 1 to a machine 
11 which measures the radioactivity. 
12 On What is that machine called? 
13 A. It is called a Gamma Counter, 
14 Cras 
15 Q. What is its purpose? 
A. Its purpose is to measure 
PadLOaCctivi ty. 
My 7 And what is the end result 
18 that you get off that machine, do youi'physically 
rg get a reading of some ‘kind, do you get a prantout, 
20 what do you get? 
1 AS You get a@ reading," 4 printout. 
27 Oe And what does that printout 
tell’ you? 
t a5 
A. That printout tells you the 
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amount of radioactivity in the tube that VOU Birt 
into the machine. 

Os VOUSNOW Know, /Dr.ithl lis. then 
the amount of radioactive digoxin that has been 
poured out and that is the amount that effectively 
became bound to the antibody, is that correct? 

A. Wess 

0. How do you then move from that 
piece of information to knowing how much patient 
digoxin was present in the sample that you assayed? 

A. Well, basically you do this 
whole process for the standard tubes; .ior thevcontrol 
tubes and for the patient tubes. So youw end up 
with a particular radioactive count for Standards, 
anda nexGont vols, and the patients. Vou cthen examine 
the counts in the standard tubes and with the 
assistance of the computer you. can ,draw..a kind ee 
curve which relates the amount of reactivity measured 
to the amount of non-labelled digoxin that was 
present wn athe standards, 

O., Let me make sure I understand 
that part of it. Have you, from the beginning of 
the assay, run the control Samples through the assay 
along with the patient sample? 


A. Yes, along with the standard 


= A _— am. 


‘Hien ek way yeds a boeie ooo i Sie ae aixeush 


ae: Sng) rot y gia < Daas Se and) “ot BAaavowy |S Lol, 
Pad hs 9 wee oS. wedi -reing oe Bey 102 Dis eoans 
bitag 2, 1103 etree oytibnoibes tiivaisneg & ae iw 
mow pls ee . sie Keer ory re. <ahoaanae ona Hye 


pean, 200 ceeds assignee ioxinos ait ave: .¥Stes at? 


mens cvltchh a yaa in ae han i anh 
ne praaninn neni x 2 8 oe ao 
yievisostie wang oe ents ol do. on sue , an : 
{Hosta Oo ‘neh bends (bed 2iriy er oR | 
saey sie 
duit noe? Svon ners ages we a) 


fysttes how. wae, oe RRO, OG) roLiginomet Jo spshg 


0 ' c , Bi! " } a) er fae! 4 fh fey: A 


wich ala ew Sirs (aueiug Hunhisty eas af avdvoo ent 
riots wed “rsa ney hetuaMNe> oi, eS buithte Lees 
tiie ABM ing ba Sie tic. Goons, oy gonateor aoinw eyxut 
aw TaiasaronAD alt sh 4° now to decpomes 44, Os 
BOA ntsitesche ist eee a] THBeS 4 

biitseaitewioe © orae antiga SIN Jat 2 
to pesurnipsd eda: pest peruvian _~tiste Jteq Jers 


colin taghsaey ane mihi. qeots 


The Bon Ase ee} as fy ‘page : amt i] oh £ h , 


ee  RligeNR er. ex. B45 
(Cronk) 
1 
y 
samples. 
3| Oe And along with the standard 
4 samples? 
5 A. Yes 
6| Q. So once you get to the point 
“ where you have a readout on a particular assay as 
to the amount of radioactive digoxin that you have, 
; do you then compare that amount to the amount that 
: you know was in the standards because it was 
10) physically put into the standards before the assay 
11 was commenced? 
12 A. hint not clear that I understand. 
13 Oi Mas Bich, sthatiote fair aocRerhaps 
4 it is best to ask you’ this; what relationship is 
ig there, what purpose do the standards serve once you 
have a readout from the Gamma Counter as the amount 
of radioactive dig in the particular sample that 
uy you are assaying? 
18 A. You can essentially draw a 
19 calibration graph, either manually or using a 
20 computer which relates the concentration of those 
1 standards to the final radioactive count obtained 
49 for the individual tubes. 
| Q. And you told us we have five 
- standards that work? 
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Po aaTscmie!  Geronk) 
1 
‘ A. Yes. 
3 QO. ie tone pwere ato dosthisain ha 
A plotting fashion, not on a computer, Dr. Blilas; 
5 | A. Yes. 
6 Q. I don't mean a plodding, I mean 
: a plotting fashion, as I take it the fir ctepaneeds 
the chart, or the curve, would be the amount of 
: your standards, the amount of known radioactive 
@igoxinysisethat correct: 
10) As yes. 
11 Ox And you have five of those? 
12 A. Vos. 
13 CF And you also know the amount 
1A of radioactive digoxin that has come off the Gamma 
Counter reading? 
15 
A. Yess 
16 
oF And you plot that as well? 
ii A. That ls ‘conrrects 
18 Oz ana those are’. various levels 
19 of radioactive digoxin that you know are in the 
20 standards as\:well? 
4 A. Correct. I.’mpserryy,abhose 
1 various amounts of what? 
; QO, That you know are in the 
. standards, you know how much radioactive digoxin 
24 
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has been put in the standards? 

A. Wel k,. yourchavein Yes nrvoushave, 
but not in the sense that you imply it. 

Oy. Alay BOHt an LetieSOorey. 

A. Because your standard contains 
unlabelled digoxin as it comes from the manufacturer. 

Or wes 

A. So what we actually plot is 
the amount of unlabelled digoxin that the manufacturer 
tells tus@heshas Pput vin. 

OF Yes. 

A. And then we plot the radio- 
activity alongside that. 

OF In other words, and you told 
me earlier that you add to the standards that you 
have obtained from the supply a known amount of 
the iodine treated compound? 

Ay Yes, we add,to the assay 
mixture l 

Oh Sos ansila raghtitthaty ons the 
particular sample on which you conducted the assay 
you got a specific readout as to the amnounteot wadiLo- 
active digoxin that has come off the Gamma Counter, 
ce that correct: 


A. Yes. 
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“J And you can plot that against 
the amount that you know to have been in the standards 
because you added it to the standards. So the 
results, and you stop me if I am wrong, the result 
Would De tnat you Can plot“on a curve where the 
amount of radioactive digoxin in the patient 
sample should fall according to the standards? 
tam obviously explaining that badly, is there a 
better way to do it? Would you explain again the 
relationship between how you use the standards to 
determine the amount of patient digoxin in the 
sample you have assayed? 

A. Yes. On the bottom axis of 
YOu Graoh yourshouldtploe something like 0.5, 1.0, 
2.5 and 5. This represents in the standards the 
amount of unlabelled digoxin present and the 
concentration of that material in the standards as 
used. On the other axis you should plot the 
counts finally obtained from the Gamma Counter, 
from the tubes that were used for the standards. 

digs That could be anything 
depending on the amount of radioactive digoxin that 
was bound up. 

A. Th. could, "10 would propaply be 
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the start and it would probably go down to 1,000 or 
S070n ehelfinal vetandardy sand therénwould bea 
gradation as you draw on the graph. 

Or And as a result of that 
process whether you do it manually, or whether you 
accomplish it by computer, do you then know the 
amount of patient digoxin that was contained in the 
patient sample? 

Be Well, you know from this how 
the standards behave, okay. If you can perhaps 
maybe draw on your little graph some number like 
33 thousand right) at Ehestop, tnéodid you mind doing 


that, and about a thousand somewhere at the bottom. 


GC. Up here? 

A Yes, sure. 

O. 1%. 

A. And 1,000 at the bottom some- 
where. If you then have treated a patient sample, 


Or a control sample in an identical manner to the 
way you treated the standards, you can then come 
to this graph and if you get an answer like 3% 
thousand, looking at this graph you can say that 
there is virtually zero digoxin in the patient's 
sample. 


Looking at this graph, supposing a 
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second patient had had a level like 1,000, you 
could then say that because the standards that had 
Gc yeisos. 164s Say 25, or let*s' 5, had 1,000 
counts in their tubes that the patient must have 
Haa a devel of 2.5 06). 

On In other words, the standards 
will tell you how much the radioactivity digoxin 
as compared to patient digoxin it contained in 
the particular sample on which you run the assay, 


and that is because you know where the radioactive 


dig in the standard is to be plotted on this graph. 


A. I don't think I said anything 


about radioactive digoxin in the patient sample. 


a No, I am sorry. At the end 
of your assay? 

A. Right. 

oS. At the end of the assay, one 


more time, you will know how much patient digoxin 
is in the sample that you have assayed because you 
know where according to the calibrations provided 
by the standards the radioactive components should 


fall on the graph. 


As Correct. 
ae You can relate those two? 
A. Yes. 
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Ox Now, at the end of the assay 
and again dealing with the period of July 1980 to 
March 1981, did you express the amount of digoxin 
in ‘tthe patient sample in nanograms per millilitre? 

Pisa We did, yes. 

On. The «system that you have just 
de -cribcdtecuus, Dr. Ellis, and I apologize if TI 
have made it more confusing than it need have been, 
buc that certainly helped, me,.tojundersstand <it,. chat 
was effectively the step by step procedure that 
applied in running an RIA assay in your laboratory 
in the period July 1980 to March 1981, is that 
ane a lenaty 


7 Yes. 


a i : 
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OQ. Is that in principle the same 

process that you use today to run RIA assays in 


VOUG slab: 

A. Essentially the same, yes. 

©. Let us take it in terms of the 
component parts of it, dealing now with today, as 
you sit here. 

A Okay. 

OQ, Are the standards still purchased 
from the same company as they were in July of 1980 | 
to iUMarcieot. 19.81 °. 

| a4 No, the standards are actually 
prepared ie Dow coldin's, daboratory.. Wee ran Lnto 
some difficulties with that. particular supplier. 

QO. Dr. Soldin holds what position 
in the hospital? 

A. He is the Associate Biochemist 
and he is the Director of the Therapeutic Drug 
Monitoring Program. 

O'. And he now produces the 
Standards that you use to.run the RIA assays? 

A. Yes. 

OQ. When did he start to do that? 
When did you stop buying them commercially? 


A. I think sometime last year. 
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| 
ae 
D | 
O'; Are the antibodies that you 
: use an ’REANassays, today ‘purchasedtfirom the same 
a source as they were in the time period we are talking | 
5 about? 
6 A. Yes. 
7 OV You still get them from 
8 Antibodies, Inc.? What about the radioactive 
9 augoxin? 
A. That is still obtained from 
" New England Nuclear. 
H OF What about the charcoal? 
12 A. Thatiisest®il obtained from 
13 the same source. 
14 QO’ You don't make your own 
15 charcoal in the hospital? 
a 16 A. We prepare a solution from the 
commercial supplier of powdered charcoal. 
. QO. What about the control samples. 
- Do you still get those from the same source as you 
| i: then did? 
20 A. I think they are obtained from 
| Wi Hyland Diagnostics. 
| 22 QO. Hyland? 
( 93 As Hyland. H-Y-L-A-N-D. 
| a On Other than the RIA assays and 
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test methodology that is now used in the hospital 


for digoxin tests, is there any other technique 


Uhat vorpresently theingtused bythe hospiltalcato 


run digoxin assays, Doctor? 


A. 


Yes, the fluorescence 


polarization technique is being used. 


O% 
lab? 
A. 


Q. 


Is that technique used in your 


No. 


Do you personally have any 


experience with the use of that technique? 


As 

Q. 
for digoxin assays? 

A. 

Q. 
that? 

A. 


Q. 


Not hands-on, no. 


Who is uSing that methodology 


Dies SOLAR ao: 


So we should ask him about 


Surely. 


How hong, DE. hits both in 


the perlod of uly 1980.teamMareh of 1981,-and today 


as you sit here would at) take forsyoleinéyoturelab 


co Tun an RAP assayveirom¥start®toe finiehsfor 


digoxin? 


A 


We would start to gather 


together the samples at perhaps 10:30 or 11:00 


Snscry oF eiage Di 16h a W 
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o'clock in the morning. We would probably start 
therassay at’ lit 15,*maybe211380, tandcthecresults; 
depending on the size of the batch, would probably 
be@reday- py +about 1:00 oNclockeor!1s15>imtthe 
afternoon, So approximately two and one-half hours. 

Q. Is the time element involved 
in the assay, because we have heard evidence 
from ‘others as to the length of time it takes them 
to do an RIA digoxin assay, does that break down 
according to the component steps that you have to 
go through? 

(NS Yes, it does. 

Or Very briefly, can you tell us 
what time is involved in each of the steps we have 
just discussed. 

A The pipetting step and the 
Sampling step will vary from a few minutes, if we 
are Only analyzing one sample, to perhaps half an 
hour. 

oO Ali iariehte 

AN There is then the addition 


of the various reagents which may perhaps take 


15 minutes of so. There then has to be an incubation 


of a half hour period when the digoxin labelled 


material and the patient digoxin and standards and 
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so on come to an equilibrium so there is a fixed 
haliiboureérvod., “After adding the charcoal ‘which 
may take up to five minutes, possibly ten, we allow 
thievecnarcoal toAsit anorheceubesmtor fabott Ya’ turther 
ten minutes. We then transfer them to a centrifuge 
and we spin them rapidly at high speed for a period 
of a further ten minutes or thereabouts. 

Aftermthattwe decant and that will 
depend on the number of samples we have. We decant 
this supernatant fluid into a second tube and cap 
it. We then take those and put them on the gamma 
counter and that process may take 20 minutes on the 
gamma counter, perhaps. At the end of that we have 
anare's wlsties 

Oi, And all of those steps, with 
the incubation process you have described and to 
theviend) use fon rte gamma counter takes approximately 
two to two and one half hours? 

A. Yes, I think that is about 
the shortest yowwouldi@vohapiy Uo GR? 1a ‘1 you 
just had one sample you may do it a little bit 
quicker thant that 

OF In that two and one half hours, 
can you run more than one sample through your assay? 


At Yes. 
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OF Is there a maximum number of 
samples that your'can run through in that period 
of time? 

A. You would not really want to 
run more than about 20 or 30 samples. On occasion 
we have to run more than that. We have run about 
AOVor so, but that would?ttake Vonger tian the “two 
LO EWO and a half hour” period. 

Or SO two, to two and a halt hours 
for approximately 20 samples, is/that'1t, at max? 

A. Yes, at the very most. 

Os Now, Since Macc or "11 - Dr. 
Ellis, has your laboratory and have you personally 
been involved in conducting all the RIA digoxin 
assays conducted in the hospital? 

A. No. to 962 Drsccoldm was 
dealing with this. 

Oe Does Dr. Soldin work ina 
different lab from your own? 

A. Yes, just across the hallway. 

OV-“F "Did, hewtrake-on"*part col trie. RIA 


Gtaoxtnwassays in 29S2"orval Wor @ ron: 


AS He took on all of them. 
Gy Is that still the case today? 
A. No. I think in November, 1982, 
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] 
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he was, apder.2 Lot of pressure in that-a lot of 
requests were being directed to his laboratory 
because of the new therapeutic drug monitoring | 
program and we undertook to assist him by doing 
the digoxin levels. 

oe Dealing with the therapeutic 
drug MonLLoring,prodram, Dr. Ellis, as T.understand 
ioe SOs io the OiwreCLom OL that program, 

7. Yes. 

O. When was that program introduced 


to the hospital 1h. ad orma lLaway.c 


A. I think it was sometime last 
year. 

Or. You heave ia lsou told ume that 
Des soldi aDnssS laboratory) uSeiSind- a. new 


technique that is new to the hospital, called 
fluorescent polarization immunoassay? | 
As Les. 
Ges Can wou ‘tell me, Doctor, under 
what circumstances today, as you sit here, would 
an RIA digoxin assay be requested in your lab 
aS opposed to one on the new fluorescent polarization 
technique. Is there any criteria that applies as 
to which technique will be used? 
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ao the reutmmcebatch of idigoxins.+Lf there are 

any samples that come in after the routine batch 
hassbeen»donertthen they are idealt)with,by Dr..Soldin's 
laboratory. Recently I believe the fluorescence 
polarization immunoassay technique had been used 

for some of those samples. 

QO. And by routine samples, you 
mean Bene ee that)come:in.on, other than, urgent;.or 
emergency basis? 

Aime “¥eSiodlameansthe, regular, batch, 
the batch of the majority of samples that come into 
the hospital. 

Ox If a sample came in for an 
urgent assay or a very quickly performed assay, would 
thatnbefdenesianeyour dab? 

A. If we were just about to start 
our batch it would probably be incorporated into 
the batch. If it was very urgent and we were not | 
duestosestartrour? batch prithens it may have been done 
on the fluorescence polarization system,or ig aa 
Came after our batch had been completed then it | 
might then again be done by either the fluorescence 
polarization or possibly by the radioactive SporeduEes 

Gy So there is no hard and fast 


rule as to which technique would be used. It depends 
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on the timing of the request for the assay? 
A. To some extent. I think that 


Mmisitee changing @ little bit right now. Exactly 
what is happening right now, I am not sure. 

Os I would like you to direct 
YOUIN Mandwagal nya Dr ebllas, fore skew,moments if 
you would to the period, July 1980 to March 1981 
when you were running the RIA assays for digoxin. 

At that time, on the technique as 
you were then using it, and as you have described 
it here today, was there any minimum level below 
which you could not with confidence say that the 
test results clearly, indicated digoxin? 

A. There is a kind of long 
scientific answer to that question, and a short one. 
L&, iti coud dspernhaps give you the short answer, the 
short answer was that you can derive a detection 
lamas, in yas ei Sschentdiac fashion, but it is also 
expedient, very often, with radioimmunoassays to define 
a limit and report levels that are lower than that 
limit whether they be below than that limit in zero 
Or even possibly slightly negative, report them as 
under a particular value. 

During the period of time you are 


discussing, that value was set at 0.2 nanograms 
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per ml. 
O’ That was July 1980 to March 
Go 1 90a 
A. In other words if we got an 


answer by going through this process of 0.3 or 0.4 
then we would have reported that number. 

Ors veo 

A. Tiawemgot an answer of.0e2 or 
OLeor 0} wenwould.veport “under 0.2”. 

oF tesecaliiisththatiihessamer level 
that applies today? 

A‘ Noe, 2 think itiwas,) changed 
and I think sometime in early 1981, when essentially 
children that were not being treated with digoxin, 
when they started to look at blood levels on those 
children and it became apparent then, and it had 
not been apparent before that, that some patients who 
were not being treated with digoxin had small 
amounts of digoxin present in their serum as 
measured by the radioimmunoassay technique. 

I think Dr. Soldin was dealing with 
this at the particular time, but, if my recollection 
is correct, we consulted with the Toronto General 
Hospital and also Mount Sinai Hospital and asked 


them what was their lower limit or their cutoff and 
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they said it was around .5 nanograms per ml. So 

we elected, because there was so much concern about 
the level of .3 or .4 indicating possible adminis- 
trationwor dagoxin toa patient who should not. have 
hace, becausero. 1a ltimihpas? concern, we elected, 
for reasons of expediency, if you like, to define 

Cur Namiupyasi0 5. Soeainwe got’ iay0.4 we» would 
Prepon Under O,o "spornhenlevel wor 0n3 we,would 
report an “under: 0735 '% 

Oo, You said that you thought 
that was sometime early in 1981? 

ie eer 

an Do you have any recollection 
todayrasr co When) dnd O Sly the: icutoLf-or) they,a minimum 
level was changed from .2 to .5 nanograms per 
milladitre? 

A. I believe this reporting 
processed think, dt was) January think! tt was 
when the pre-trial was on. 

QO. Are you talking about, the pre- 


trial involving Susan Nelles? 


A. Yes --\sovthat was, 1982 ,.was 
ite? 

Q. 19 8i2:, 

a Okay, I do beg your pardon. 
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ON hetwuseqgouback!ustra bitethens. 


You have told us that there was some testing done 
on patients in the hospital who were not known to 
have received digoxin? 

Ae Conreec, 

Oi fein you (sale tiereswote Some 
minimum levels of digoxin detected in their blood 


abthough they’ had) not been prescribed digoxin? 


A. Matas eCrrectk ,Wyess 

OF When was that testing carried 
Ou? 

A. T! thank ’‘that’ testing was 
carried out -- I stand corrected -- it was in. lLys2y 


in January, I believe, when the pre-trial was taking 
place. 

On Was. me acechattime thar 
the minimum cutoff level for your digoxin assays 
was raised from .2 to .5 nanograms per millilitre? 

A. It was then that we started 
reporting levels "under 0.5" instead of reporting 
levels of “underr0.2". 

Oly Who conducted, internal to 
the hospital, those tests with respect to patients 
who had not been known to have received digoxin? 


A. APrthat: particular time, 
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Dr. Soldin would have done those particular samples. 

ce Were you involved in the tests 
that were conducted on those children? 

rie At that particular time, .no. 
The only other evidence that perhaps is applicable 
here is that in 1981,in March,a number of other 
children who were on 4A and 4B and who were not 
being treated with digoxin had their levels measured, 
and at that particular time quite a large number of 
them, when we were assaying them, gave us values of 
under’ 0.2. 

ale Those were children that were 
on the cardiac wards? 

A. The cardiac wards at that 


Particular time, yes. 


). I believe you said March of 
L981? 

A. March “of Los], wee. 

Q. Talking about the testing that 


Was done in 1982 -- 

ny Right. 

OO. Do I take it then that you 
had no personal involvement in conducting those 
assays? 


A. Thatbivs correct; ves: 
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| 
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| 


QO. Are you familiar with the 
results of the teSting that was done by Dr. Soldin? 
4 AS In broad terms, yes, because 
a I was asked about it at the preliminary hearing. 

6 ‘oF We are going to hear from 


7 Dr. ecrain, larver, Dr. Bblus, Ne well ie testifying, 


but can you help us as to your understanding of 
what the highest level of digoxin reading was that 
he obtained on those patients who had not received 


digoxin? 
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THE COMMISSIONER: These are the 
patients who did not have digoxin prescribed? 

MS. CRONE: That's correct, Mr. 
Commissioner. 

THE WITNESS: Yes:| These: arev*actual ly 
very young children, young babies on Ward 7F: I think 
it was 7F - 7E or 7F where there was a problem. 
Because the source of that problem had not been 
ascertained at that particular time, digoxin levels 
were measured just to ensure that the levels were not 
exceptionally high. 

MS ./CRONK? OS Do you know what the 
highest level was that was recorded by Dr. Soldin on 
those tests? 

A. I believe the highest level was 


approximately 1.2 to 1.3. 


0. Nanograms per millilitre? 

A. Nanograms per millilitre. 

Q. Do you know how many children 
were tested? 

A. Not offhand, but I think it was 


of the order of 20 or 30, possibly more. 


Q. And that's a question I can ask 


GFeDrvesSolain? 


A. Sure. 
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O% All right. Let me ask you this 
then, (Dre Ellis, in light of this information. Have 
you personally, since March of 1981, been involved 
in conducting digoxin assays in your laboratory on 
children known by hospital personnel not to have 
previously received digoxin since March of 1981? 

A. We analyzed a number of sera - 
do you mean autopsy samples or do you mean -- 

QD, No, ante mortem samples. 

A. Ante mortem samples. Basically 
we analyze a serum because somebody requests that we 
analyze the sera. We don't know the exact details of 
the patient history or whether or not the patient ,had 
been on digoxin. We just analyze the serum in many 
cases. 

O, Wel lnedettis) back ap.and take 
this in two time frames, Dr. Ellis. Let's start with 
the period July of 1980 to March of 1981. 

f Ne Okay. 

On You have just told me that you 
don't necessarily know whether digoxin has been 
prescribed for the patient when you're asked to do an 
assay on the serum. During that time period when a 
specimen came into your laboratory for testing, would 


you know, for example, the drugs that had been 
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prescribed to the patient from whom the sample had 


been taken? 


A. No, we wouldn't. 
@. All right. Would you know the 
time at which the last - assuming digoxin had been 


prescribed for the patient, would you know - first of 
all, would you know that fact, that digoxin had been 
prescribed? Would you know that? 

A. No, we wouldn't. 

QO. All right. But for the purposes 
of the monitoring of the drug level, for the purposes 
of running your assay, I take it you assumed that 
digoxin had been prescribed if you were being asked 
to do a digoxin assay? 

A. Yes, it was reasonable to assume 
that the physician who was requesting the test had good 
reason for requesting the test; in other words, the 
patient was on digoxin. 

0% All right. So, you wouldn't 
know whether (a) digoxin had been prescribed or indeed 
what other drugs may have been prescribed to the 
patient? 

Fe No, no. 

Os If digoxin had been prescribed, 


would there be any information provided to you before 
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conducting your assay as to the time at which the last 
dose of digoxin had been administered? 

A. NoPenotian that} time? 

Ox Again, that time being July of 
USOuLotMareh ofMle 1? 

A. Correct. 

oe Would you know, for example, 
again if digoxin had been administered the amount of 
the last dose? 

AY No. 

Ox Would you have any information 
at all as to the time at which the Sample had been 
taken? 

A. Yes, we would. 

Q. You would know the time at 
which the sample had been taken? 

A. All samples should, when 
submitted to the laboratory, have the time of the 
sample clearly stated on the Sample requisition, the 
paperwork that comes with the sample. 

QO. And as you didn't know the time 
at which the last dose of digoxin was administered, 

I would be correct, would I not;, “that you ccouldn ot 
relate the time that you knew the sample to have been 


taken to the time of the last dose of digoxin because 
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yourdidn't+ know one.of those. facts? 

A. No, but ‘there, were clear 
instructions in the hospital that digoxin should be 
taken 5 to 8 hours or thereabouts after the previous 
dose at that time. 

On AGalima wyoOuLare Saying during 
the period of July "S0et¢o) March of 81) there were 
instructions in the hospital the digoxin samples for 
assay testing were to be taken 5 to 8 hours after the 
last dose has been prescribed? 

Pe, Correct. 

om Aldor ight. w.Mould, there) he any 
indication on the requisition form that you received 
as to when the sample was in fact taken in relation to 
When the last dose had been prescribed? 

A. No. 

‘or RA Oita SO, WOM. sit. be tair co 
Say you would again have to assume that it was taken 
within that 5 to 8 hour period? 

A. That vs, correct, ves... What might 
happen, for example, is if we were to find a high level 
then perhaps we would contact the floors and find out 
from them exactly when the Sample was taken in relation 


co. the dose. 


ey , But you would only do that, 
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2| Doctor, I take it if it was at an exceptionally high 

3 level? 

4 A. Under exceptional circumstances, 

: yes. 

oO. There was something in the level 

°| to indicate that that should be done? 

7 A. yes. 

8 @; Something in the height of the 

9 level? 

10) A. Yes, otherwise we assume that 

it people knew what they were doing, they were taking the 
aa Sample at the right time and they were submitting the 

| Sample to us. 
13 
es And when you say, boctonp~sthat 

= there were clear instructions as to the hospital as 

1s to the time period within which a Sample from a patient 
16 Should be taken who is on digoxin, were those 

17 instructions recorded in writing? 

18 A. The Resident's Handbook I 
EY believe states something to that effect. That was 
ai published in 1979. 

Qs Well) perhapewiarvabi die 7 

can come back to that. 
22| 

| A. Sure. 
ad Q. And you can take an Opportunity 
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to look at that, if you would be kind enough to.do 


so, at the break. One other piece of information, 


Diy Wie es 
A. Excuse me, 
ae Dams Orv. ey). 
A. The Resident's Handbook states: 


"Digoxin 0.5 mils of clotted blood. 

Take blood 6 to 8.hours after last 

digoxin dose." 

THE COMMISSIONER: What's the date of 
Ghee Doctor: 

THE WITNESS; This is actually 
published I believe in 1979 Your Honour. 

MS. CRONK: Qs And that's described 
as a Resident's Handbook? 

A. Of Pediatrics, ves: 

THE COMMISSIONER: Well then, all of 
the samples during the relevant period, I take,it were 
taken, or should have been taken -- 

THE WITNESS: There was instructions 
to do that, yes. 

MS. CRONK: On Would you know again 
in this time frame that we're bale ng a eo Die awe bbe 


the site from which the sample had been taken in the 


body? 
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A. Not from an analytical DOINt, OF 
view. From a point of view of interpretation, yes, 
but from a strictly analytical point of view, we 
receive a sample and we analyze it and then we assess 
whether the result that we have produced is an 
appropriate result analytically. 

Q. Rig ht. 

AY Now, the next question eae is 
it therapeutic or what is the clinical implications of 
this particular result, which is a different issue. 

OF In terms of assessing whether or 
not the seve lis. an appropriate one, which I think was 
the first analytical step you just described? 

Ave They Levelo is’ an appropriate one? 

Or An appropriate one I think was 
the word you used. 

As You mean the level that we have 


produced is analytically as correct as we possibly can 


produce it? 


O: Fine. 
A. Okay. 
Or With ithat information, that is, 


the time at which the last dose Of digoxin had been 
prescribed and the amount of it had been relevant to 


you in making that determination? 
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A, INOS eNO 
On There would be no indication of 


that on the requisition form? 


Ae NOt tatwale sno 
ORS ALD CREE, 
A. Except that perhaps the 


requisition may have been marked "Arterial" or 
possibly "Venous". That indication May have been 
giver tovasts "very occasionally somebody may have 
indicated if it was taken from some Other source) but 
it would be very unusual for that covoecur. “In: general 
we wouldn't know. 

Or Is there any indication in’ the 
Resident's Handbook or any direction or suggestion to 
the residents contained in the handbook as to the 
appropriate site from which to take a digoxin sample 
for purposes of an RIA assay? 

A. No there isn't, no. 

QO AllTerights. STo®your>knowledgay 
quite apart from any direction or indication ‘in“the 
Resident's Handbook, were there standing instructions 
Of which you were aware which applied in the hospital 
during this period of time as to the site from which 


an ante mortem sample for a digoxin assay should be 


taken? 


~~ 
-_ 


i. 
r~ 


tke eto Es embz- to bois alts palsuh: \ 
SERRE bine pth .s 202 Stn moo 


robies! z 


Anod has! i” r sono’ ‘e272 nebleow arts 
‘ 
E E J O28 - r mc S-T 965 "OC Mace a 
fis 
aS & ATI & 20 26 ODLING yo? ol 
N * hi ? 


rib YAS Mort sisqe sdiunp 


> J oO mot 
: | pet 
nlonsta. eteais otew ,AoodbasH a'ynebiesi | 


‘ r A 
“ > 
S15W6 Siew LOY dotdw Io. 


j . . 
AOL 


hi 


. 


ne sas : a aied | 


; MG 
a ; : pel yp Sams 


i a 


a 


Bis. cr ex. S75 
(Cronk) 


ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


A. PErnepe iT lecould hack un 4 
little bit. In rélation. to digoxin, the Resident's 
Handbook did not give specific instructions to the 
Specific site from which the sample should be taken. 

O. Yes, that's what I understood 
you. TO say. 

A. Pes oe IwOorhner part evoruthe 
Handbook, there are various instructions as to how 
one may obtain blood samples from various parts of a 
child and, you know, there is usual Practice, 

er What was your understanding as 
LO the usual) practice aes applied with respect to 
taking a sample for digoxin assay at that time? 

A. This would be taken either from 
a vein in the arm or perhaps a vein in the scalp, 
depending on the size of the child, possibly by 
puncture of the finger or the heel. 

i. And as to which of those had 
in fact been utilized, that would be a IMatter that you 
would not know when you were running the assay unless 
it was disclosed on the requisition? 

A. Yes. We may have some guide to 
that from looking at the sample, itself. In other words, 


if it comes ina small tube, we may assume that it is 


a capillary sample rather than coming in a syringe when 
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Pils. de. ax 876 
(Cronk) 


we May assume that it's been taken by vena puncture. 
Ow Well, whether it came up to 

your lab in a syringe or whether it came Np liiaipube, 

would there be any indication on either Ssyringeiior the 


tube as to the site from which the sample was taken? 


A. In general, no. 

Or. There was no requirement that 
that be done? 

A. There was no requirement, no. 

Ou, Andysimilarlyiy am I correct, 


there was no requirement that the lab be informed on 
the requisition form as to the site from which the 
sample had been taken? 

A. There was no real requirement 
or even reason for advising the lab why this should 
be done, in my view. 

Qi. Doctor, I would like to explore 
this with you for a moment if I may. 

As I understand your earlier evidence, 
you have told us that the purpose of performing digoxin 
assays in the hospital during this period of time was 
effectively to assist in the determination of whether 
or not a particular dosage of digoxin was or was not 
appropriate for any given patient. 


Pox That's correct. 
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TORONTO, ONTARIO (Cronk) 
oy istthat icorrect? 
A. Yes. 
OX Now, aS a biochemist, either 
performing those assays or - clinical biochemist 


either performing those assays or divecting fothiers’ in 
the performance of the assays, would it have assisted 
you in terms of allowing you to place more confidence 
in the results of the assays had you known the time of 
the last prescribed dose of digoxin, the amount of the 
dose and the nature or identity of other drugs that 

had been prescribed to the patient? Would that 
information have been of assistance to you in assessing 
the results that came off your digoxin assay? 

A. In assessing the results in an 
analytical point of view? 

OF ves: 

A. This wouldn't have been of any 
major interest to us, no. 

O7 ALINSI GHW ANGW,Ubéctéry) in 
terms of the particular level, be it any level that the 
assay produced for you after you completed the digoxin 
assay, would it be of any relevance to you as the 
person conducting or supervising that Lesty te Know, 
for example, the time at which the last digoxin dose 


had been administered? 
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Bn iamost anstances 900... Li. we 
had obtained a result of 1.0 and the patient had not 
had digoxin for the past month, then clearly that 
would suggest to us that perhaps there was an 
analytical problem in the assay, or that perhaps we 
were measuring substances other than digoxin. But 
from a point of view of assessing whether or not Lhe 
result is corrector nob, there is a process that one 
would go through. Should I go through EnaAty DMOCeSS ¢ 

Ge Please. 

A. Basically most samples, the 
majority, if we have sufficient sample, are analyzed 
in duplicate. This means that you obtain essentially 
two answers that should be fairly close together. 
Secondly, from the shape of the standard curve, you 
can get some kind of an idea as to whether the 
standardization procedure has worked satisfactorily 
in that particular assay» Thirdly, from the,actual 
numbers that you obtain, the actual values that you 
obtain from the quality control sera that you put 


through the assay -- 


On That's the control samples? 

A. The control samples. 

oe Yes. 

A. From the values that you obtain 
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on those, you can then get a handle on whether the 
analytical process has been accomplished satisfactorily. 
So that we have all these things pointing to whether 
we've got "the right answer or not". 

@. Hocecor, an addztbion, tovthat 
Tualicty control check"—"vs that’ a*fair to describe 
what you have just outlined? 

A. Yes. 

D. Dn addwtaen tovthat, “aGeyou; “as 
the individual conducting the assay, or supervising 
the assay, knew that a particular patient's sample had 
beéeénetakenian close) proximity to ‘the chime, of the.last 
administration of digoxin, would that be of concern to 
you in terms of assessing, from an analytical point of 


view, the accuracy of your results? 


rae No. 

O. I see. 

A. Because you would just obtain a 
higher result. But of course the interpretation of that 


result is, as I indicated, a different process. 

Q% In dealing with the potential 
for producing high results on the digoxin assay, 
Doctor, again, during the same period of time that 
we're talking about, July of 1980 to March of 1981, 


was there a maximum limitation in terms of the ability 
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ANGUS, STONEHOUSE & CO. LTD. Bllus, dr.ex. 880 
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of the assay to identify an amount of digoxin? Was 
there a maximum beyond which the standards would not 
permit identification of a known amount of digoxin? 

a Yes, basically we could only 
go as high as the highest standard that we had tested 
because you don't know the exact shape of the curve 
above that level. 

O;. And the highest standard that 
applied then from July of 1980 in terms of concentration 
of digoxin in the period July of 1980 to March of 1981 


was what? 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO (Cronk ) 
A. Le was... 0. 
oF, SOuLtievOU. JOC aureading atvche 


end of your assay that was a high reading, am I 
COTLOCteLOALteiLaWwoOuld sbeCcordsatathe. stage, of uthat 
first assay nothing higher than 5? 

A. Nothing than 5. Now, 5 was 
the stated value produced by the Corning Company 
and with which the standard material was labelled, 
okay. 

oy. So, the fact that was the 
maximum which may be registered the first time you 
did, the geeay, am Llecorrect, was a,.function of the 
pre-prepared: standards that you purchased 
commercially? 

NE ves, 

Or. That was the highest that 


would have been calibrated on one run of the assy? 


pe Thatuas correct... Perhaps, 
eae Gat Lola lity thai. 

ar yes. 

We Basically T think. terercom = 


may be asked about greater than 4.7, greater than 4.8, 


greater than 4.9 and perhaps greater than 5. 
Basically, I think what I would say is that although 


a decision is not taken lightly in regard to taking 
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! 


TORONTO, ONTARIO dr.ex. 882 
(Cronk) 


the claimed values that a manufacturer supplies you 
with, and assigning your own values to the standards 
provided. As a result of a lot of quality control 
checks on sera from different companies, we were 
of the opinion that in our particular assay the 
Corning standards as supplied would produce a more 
aApprOpma tonansweriit we an fact. Called the 5.0 
Stangard 4.5 Ore 4.7): 

OY Are you saying then, Doctor, 
that the standards which you used in the spirit 
of time was, the highest one, was according 


Fo4the supplger a ..5 concentration? 


A. Se 

Or; i aMsOrny 52.0% 

A. pes 50, 

Or And in terms of your own 


assessment as to the reliability. of those standards, 
your lab, or you were of the view that it would be 
more appropriate to use 4.8? 

A. eS, Or 42 7- TEnnk toate 
particular case. 

OO Now, Drs Bliie, if vou rane 
digoxin assay and the reading came off at 4.7, or 
4.8, what would you do with a reading of that 


level? 
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TORONTO, ONTARIO ELT 1S, dr CX. 8 8 3 
Cerone! 


A. Yes. We would report, if we 
were defining the top standard supplied to us by 
Corning as 4.7, we would not report a result 
Creater than ae) on that particular occasion. “In 
other words, if the computer, or if our graph 
showed us that 5.2 was obtained we would say greater 
ie ai 9 Wee: Ve fee 

Q. Would that result in any cir- 
cumstances; ina dilution jin the running of another 
assay on the sample? 

A. Yes. If the sample was high, 
Higher than 4.7, then <t was our policy; “ii™“the 
amount of sample permitted to reanalyze that 
on, the next Hatch 

OS Ana” to-do that” you: woulasrdziute 
the remaining amount of the sample that was available 
to you? 

A. Hiatt Ls COLreeet, 

Oe Would 4 be ‘correct then’ that 
if there was an insufficient amount of sample 


provided to you that dilution may or may not be 


possible? 
A. Mat is -cOorrecr. 
8 is In that sample? 
A. Yes. 
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ANGUS, STONEHOUSE & CO. LTD. 
renCNird, “ONTARIO (Cronk) 


oe Were there any guidelines that 
applied in your lab as to the number of dilutions 
that were done as a matter of usual practice if 
a reading of 4.7 or higher was achieved ina 
digoxin assay? 

Ax It would be our usual practice 
to dilute one in two, so that our next reading 
would go up to about 9.4 .or 10.0. Usually that would 
catch most sera. 

Ox Amal taorrect tha poitdyouNgot 
a reading of 9 you would then look at again diluting, 
assuming there was a sufficient amount of sample? 

A. No, Gif you goat elrescult of 9 
you would then reportwkhatpresulth of.9;, con you 
yould nob gosanyuburther sc lifsonmthe»,otherchand, 
you got a result in excess of 10, or in excess of 
9.4, depending which value of the standard you were 
using, you may then go further if the serum sample 
permitted you to do that. 

ay What minimum amount of patient 
sample do you require in terms of volume to run an 
RIA digoxin assay at all? 

A. Yes, to put into a single 
tube the amount of serum that we would need, or plasma 


that we would need is 50: microlitres. In other words, 
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J TORONTO, ONTARIO Bllas, dy.ex. 885 
(Cronk) 


| H5 : ROC OL Nair. 
| : Oger Was that true then in the 
4 period July 1980 to March '81? 
| 5 A. Yes. As I previously indicated 
rs it was our usual practice wherever possible, and in 
- the majority of*cases;” to analyze-the samples”-in 
sheraioneat 
8 
( Orr yes’ 


Am So we would have two tubes 
each with 50 microlitres’ in and that would make 100 
11 NVvCroOLtteres ine total: 


12 OF But your couLde do ane niA digoxin 


13 assay ron 50 “‘only-at- you “did” one’ run througn? 
ie We, on some occasions had to do 
this, yes, because so little sample was provided. 


& » Clearly the confidence in the result depends on how 


many times you have done it, and so we would have 
slightly less confidenf in a single tube result than 
in a result which had been produced as a result of 


19 two tubes. 


4 aboutthe kinds of information that were not 
available to you in the period July 1980 to March 1981 
in running these assays. Sitting here today, is 


the information that is provided to your lab when a 
24 
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(Cronk ) 


request comes in for digoxin assay any different 
than the information that was provided to you during 


that period of time? 


je As of now? 
Oy yes. 
As Yes. As of now, when the 


therapeutic drug monitoring program was started 

a different requisition from the usual biochemistry 
requisition was printed. Because of the importance 
of assessing the relationship of the results to the 
time of last dose and the amount of last dose, 


the interaction with other drugs, much more 


information is provided on therapeutic drug monitoring 


requisition. 

Oe. Da, vou, for example, Dr.,bllis, 
when you receive one of the new forms of requisition, 
do you for example know the time at which the last 
known dose of digoxin was administered? 

i That, 1s. indicated. on. the 
requisition. 

a And I take it, do you know as 
well whether or not the patient is in fact receiving 
digoxin, is that indicated on the form? 

A. Well, if the last dose is 


given that indicates digoxin. 
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TORONTO, ONTARIO Ellis , dr -CX. 88 7 
(Cronk) 


Dis I'm sorry, I was separating 
the two perhaps. I should have done’it in reverse 
order. 

A. RiLGocs 

On On the new requisition forms 
that you receive in the lab are the drugs that are 
prescribed to the patient including digoxin outlined? 

is Yes, I believe that to be 
the case, yes. 

O4 That would include drugs other 
than digoxin that have been prescribed to the 
patient? 

A. I think in many cases this 
information is given, yes. 

Ou And do you as well, if you 
are told the time at which the last known dose of 
digoxin was administered, are you as well told the 
amount of the dose? 

A. I think that there is a space 
on that requisition for that information to be 
provided, and I believe in the majority of cases 
this information is provided. On that requisition 
there are certain areas that must be filled in and 
certain areas where, for therapeutic drug monitoring 


purposes, it is desirable that that information be 
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ANGUS, STONEHOUSE & CO. LTD, . 
TORONTO, ONTARIO Halas ’ dr. ex’. 888 
(Cronk) 


given and the exact - I think it is best to ask 
Die Boldin shboute chat. 

OF Welle? Dr bi Liat, Mlet Ss? be 
clear about this. As I understand what you told us 
earlier the therapeutic drug monitoring program in 
a tormal fashions came anto® the> hospital, inverttect 
in the hospital ‘some’ time last year, is that correct? 

A. Yes: 

OF Now, inasmuch as you are running 
RIA digoxin assays today in the hospital, do you 
do so under the auspices of the therapeutic drug 
monitoring program? 

A. Yes. They are responsible for 
obtaining samples or receiving the samples and just 
passing on tous a serum sample for analysis, plus 
the requisitions. 

ve And are all assays that are 
done for digoxin done under the auspices of that 
program now in the hospital? 

A Yes, they would be, yes. 

Os soirthe“revilsedformlof .requisi-— 
tion ‘document that you have described for us is one 
that would now come into your lab and with which you 
would be familiar if you were requested to do an RIA 


digoxin assay? 
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TORONTO, ONTARIO 


(Cronk) 
Ae WHth whichs= am familiar? 
Or Do you receive them in your lab? 
Ry We do receive them, yes. I 


don't usually, Me lehnetemy Ustal@habut i totlooksat 
them in great detail. 

©. There are others in the lab 
presumably who do that. 

As Who would do that and who would 
transcribe the patient information into a second book 
that I would look at in more detail. 

O. Dealing then with the information 
that comes to your attention, whether it derives 
from the requisition form or whether it arrives 
from the transposition of that information into 
another book, are you provided with information as 
to the site from which the patient sample has been 
taken? 

A. I think in broad terms, whether 
iinisoarbertaleormvenous,. The exact site, I dont 
know whether that is given on the requisitions. 
Perhaps you could ask Dr. Soldin about that. 

OF That is a very appropriate 
Suggestion and perhaps I would do that. 

THE COMMISSIONER: Would it also be 


appropriate to consider a break at this point? 
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ANGUS, STONEHOUSE & CO. LTD 


TORONTO. ONTARIO , Blivs, ac.ex. 890 
(Cronk) 
MS. CRONK: Thank you, Mr. Commissioner}. 


THE COMMISSIONER: Can you tell me 
how long? 

MS. CRONK: I have one last question 
on this particular area, and with your indulgence 
coulde. aek thatz 

THE COMMISSIONER: Alero phe e 
us have that. 

MS. CRONK: And then after that 
~E would expect about half an: hour, .20 minutes to 
bale oan nour. 

THE COMMISSIONER: ge tire rl ek Bed ohioae 
let's have the last question. 

MS. CRONK: Q. My last question in 
Eespecte ot that, br. Elilis,.2s,can..you pelo wusvas 
£O whenethese revised requisition. forms .came into 
place in the hospital? 

No With the therapeutic drug 


monitoring program. 


oe Around the same time? 

A Yes, 

OF Thank you. 

A And then there was a subsequent 


revision of the requisition. 


oe Perhaps we will deal with that 
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ANGUS, STONEHOUSE & CO. LTD. . 
GLLLey 


TORONTO, ONTARIO it ee. 
(Cronk) 


1 
2 
after the break. 
3 A.. Sure. 
4 MS. CRONK: I apologize, 
5 Mr. Commissioner, for neglecting the time. 
6 THE COMMISSIONER: That is all right. 
7 We will take 15 minutes. 
- ---Short recess at 11:40 a.m. 
---Upon resuming at 11:55 a.m. 
; MS. CRONK: We seem to be missing 
10 a few counsel, Mr. Commissioner. I am prepared 
11 to recommence or I can search them out. 
12 THE COMMISSIONER: The nice thing 
13 about having Commission is that if we are missing 
14 counsel we just go right ahead. It is not considered 
fs good form at a trial but I can't believe anything 
in the Public Inquiries Act that says I have to wait 
7. until counsel have finished their coffee. 
“ MS. CRONK: There is one exception 
18 to that, Mr. Commissioner, but I won't dwell on that. 
19 THE COMMISSIONER: All right. 
20 MS. CRONK: Q. Dr. Ellis , immediately 
21} before the break you told us that the form of 
92 requisition that is currently in use for digoxin 
sal assays again has recently been revised, is that 
correct? 
a“ 
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ANGUS, STONEHOUSE & CO, LTD. Fllis dr.ex 892 
, . . 


TORONTO, ONTARIO 


(Cronk) 
A. Yes, you mean in relation to 
the standards? 
0. Well, I don't know what you 


were referring to. You suggested just before we 


left at the break that the form of requisition --- 


A. Oh, yes. 

i, --- had again been revised. 
A. Yes. 

Gi I take it that was a revision 


subsequent to the date of introduction in the 
hospital of a therapeutic drug monitoring program? 

A. Yes. 

Oy Now; 1s the kind of information 
that we were discussing prior to the break still 
disclosed in the requisition forms that are now 
provided to your lab? 

A. Yes. 

(ae Is any additional information 
particular to the patient sample provided that was 
not previously provided? 

A. I don't know. 

Oe You also told us before the 
break, Dr. Ellis, that for your purposes in assessing 
analytically the results of the digoxin assay a Be 


was not necessary for you to know and was not 
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ANGUS, STONEHOUSE & CO. LTD. Elias 
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TORONTO, ONTARIO dr ~! Cx 2 8 9 . 
(Cronk) 


relevant for you to know; for example; the time of 
administration of the last digoxin dose, the amount 
that had been administered, or the amount of 

drugs that«-the patient was prescribed, do I have 
that. Tigi? 

A. Yes? 

QO; And I take it you to mean by 
that that eforeinterpretation cof uthe:results it may 
be necessary, but for your purposes that information 
pESfer a (enopats 

A. Yes. Just as Dr. Seccombe 
mentioned yesterday, he was supplied with informa- 
tion and it helped him to discover any problems in 
his assay. Okay. By accident something happened 
that the patient who was not on dig, had dig 
measurement,and so in the unlikely event that this 
information was provided to us something may come 
from that, but it is not absolutely essential. 
from an analytical point of view. 

THE COMMISSIONER: Can I just ask 
how much interpretation did you do? I know you did 
the analysis? 

THE WITNESS: yes. 

THE COMMISSIONER: How much did you 


do to determine what the level was, what did you do 
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Bilis, dr.6x. 894 
ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO (Cronk) 


after that? Supposing the level did turn out to 
be what you considered a toxic level, did you do 
anything about it, or do you report that to the 

doctor in charge? 

THE WITNESS: It was our policy I 
believe at that time that all digoxin results, 
irrespective of whether: they were normal or abnormal, 
would be telephonedto the floors as soon as they 
were available. In addition a computer report 
would be produced so that written information would 
follow. 

THE COMMISSIONER: I am just 
wondering what action you took, you or your staff 
took with regard to it? T's* thatwhat you did) 
merely report the results? 

THE WITNESS: We reported the 
results. In some instances, and I wouldn't like 
to say this happened in every case, in some instances 
if something very unusual had occurred then I might 
go onto the floors and ask about what has happened, 
or I might telephone the floors. 

THE COMMISSIONER?’ That would be 
a very high reading? 

THE WITNESS : Yes. 


THE COMMISSIONER: That would be very 
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(Cronk ) 
unusual? 
THE WITNESS: Yes. 
THE COMMISSIONER: Can you remember 


any instance of having done that? 

THE WhINESS: I can remember 
several instances where unusually high readings were 
found and £ didsmisitelet's sayuthesintensive.Care 
Unie and occasionally sfouraeA mandsin tthesenatority 
of instances I would have been assured that the 
sample had been taken perhaps very shortly after 
the dosage had been given, this kind of information, 
but I wouldn’t Like tousay that in every single case, 
every Single result, all pthose mesulLts. 1 jimmediately 
took saction at that time, butsinimany. instances that 
was the case. 

THE COMMISSIONER: Well, really 
what I was getting at, did you consider it was 
your responsibility, or was it the responsibility 
of the attending doctor to do something about a 
toxic reading? 

THE WITNESS: Yes, we regarded it, 
as soon as we had telephoned that abnormal result, 
or that normal result to the floors of the hospital 
just as it was the responsibility of the attending 


physician to obtain this sample at the time that 
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ANGUS, STONEHOUSE & CO. LTD. . 
TORONTO, ONTARIO BDL, dr ..ex 896 
(Cronk) 


he felt was appropriate and for the clinical indica- 


tions that he felt were appropriate, we felt that 


it was his responsibility to take action on the basis 


of the result that we have provided to the floors. 
THE COMMISSIONER: All wed. out pt hak 


VOU CL MUG nn DOocton. iL sai SORRY -iMs agCrOnk « 


MS:. CRONK: Thank you, Mr. Commissioner}. 


Di. Just a couple of questions 
following upon that, Dr. Ellis.. Perhaps you see 
the problem I am having with respect to the provi- 
S10n with this kind of sintormation, to. vou. 

A. Okay. 

on t& the information is. not 
required by you and is not relevant for your 
purposes, can you help me as to why with the 
introduction of the therapeutic drug monitoring 
program it was determined and desirable that 
that information now be provided directly to the 
lab? 

A. Yes. Basically so that the 
results that are provided can be interpreted and 
it is possible that one doctor might request a 
test knowing perhaps when a particular administra- 


tion has been given of digoxin to a child. 
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ANGUS, STONEHOUSE & CO. LTD. Panes y L or Ges 897 


TORONTO, ONTARIO 


(Cronk) 


Perhaps the result becomes available at a time 

when that doctor is not immediately available on 

Cem iloor and, under those circumstances, a new doctor 
would have not only the result that he would have 
inva computer formaiea clearvindicatvon vas: tovwhen 
the last dose was given and what the dosage was. 

O I see. So it is provided then 
for the assistance of whoever the individual might 
be who is going to interpret the results. 

A. TMMWaER LS Correct; 

OF Thayer taker yess notwehe 
province of yourself or those others who you 
Supervise in your lab? 

A. Lakes correct, yess 

Q. But aS a byproduct of the 
Provision of that information it may or may not 
Prove to be useful to you? 

A. Yes. 

QO. Thank you, that does clarify 
ites 

In response to one of the questions 
put to you by the Commissioner you indicated, I 
believe, that test results were communicated directly 
to the floor as soon as they were available. Is 


thet 1correct? 
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A. That was the case in 1980 
LOGLUS ) 
on That is the time period for 


the moment that I am interested in. 

Can you tell me, I know you said 
aS soon as they were available -- you have also 
told us that the approximate time required to do an 
RIA digoxin assay waS twoto two and one half hours. 
Was there any policy that applied during that period 
in your lab as to how soon after the completion of 
the assay those results were to be communicated to 
the person requesting the test? 

A. Yes, when those results were 


ready, they were communicated to the floors. 


O. How were they communicated? 

A. By telephone. 

O. By telephone? 

Ave Yes. 

Q. Was that so, regardless of the 


levels that the assay produced? 


A. At that time, yes. 

OF Be it a low one, a medium-range 
or a high one? 

A. Yes. 

Q. Whatever the result? 
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A. Yes. 
©. You also mentioned a few 


moments ago a computer summary that is now provided 
to the physician who requested the test showing 
bochtttne  Veveleoresolt and thecvother-informatiohethat 
was originally provided to the lab? 

ae Yes. 

Os Was there a computer printout 
or a computer summary with respect to your assay 
results in the July 1980 to March 1981 time frame 
that was provided back to the requesting physician? 

Pe There was a computer result, 
yes, and that was provided the following morning, 
essentially. 

D3 The morning after the assay 
had been completed? 

A. That wsocorrech. 

OF Not the morning after the sample 
had been received by the lab, necessarily? 

A. Usually the morning after the 
sample had been received by the lab simply because 
the digoxin result in the patient would be taken 
in by the computer, would be fed into the computer. 
Any electrolite results on the same patient, any 


of the tests on blood samples on that particular 
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Bilis, adr. ex, 900 
(Cronk) 


Patient/would go into”the computer. The computer 
would then check to see whether it had had any 
Prevtous results on*that particular patient and 
would tien produce a cumulation of all this 
information including the digoxin which would be 
available next morning. 

Os I see, 

A. Cece rore boo or TooOmpDaUCaL 
time involved in that process of producing a 
Cumulative report. 

OF I am operating on an assumption 
here Dry Eilispethat*may infact be incorrect,and 
this is I have been assuming that when your lab 
was requested to run a digoxin assay on a Barer cular 
patient sample that was’ :a request that came to you 
from a physician in the hospital. Isi:that correct? 

A. Yes, through the main biochemistry 
laboratory generally. 

ON And we were talking in that 
context ante~mortem samples? 

A. mes. 

ce With respect to the information 
that was provided back to the floor, you have told 
me about the computer Summary, it was a cumulative 


kind of information base as I understand it and it 
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TORONTO, ONTARIO 


(Cronk) 


included infromation with respect to other assays 


that have been run, quite apart from the assay 


Onpeuco<in., sls Chat; correct? 
Te Yes, 
OF When a requisition, again 


talking the time frame July 1980 to March 1981, when 
a requisition came into your lab requesting a 
digoxin assay, would that requisition also disclose 
whether or not other assays on other drugs had been 


requested in respect of the same patient sample? 


A. In the majority of instances, no. 


Os So you would not know when 
you were doing a particular digoxin assay whether 
an assay for any other drug was also being done? 

A. No. 

Lo Under today's conditions, under 
Dies Terapeuciceprug Monitoring Program;)is that 
information disclosed on the requisition form? 

A. ernink Lt may be, 

Ore Perhaps, Drs. BLlis; and 
Mr. Commissioner, with your concurrence, I propose 
that we reserve an exhibit number, because I 
do not have a copy of the requisition forms that 
Dr. Ellis has been referring to, and perhaps 


his counsel could provide them for future 
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TORONTO, ONTARIO (Cronk) 


| 
| 
( SB 1 | ; 
| , 
identification and marking as an Exhibit, with 
| : the three requisition forms that you have been 
| 3 discussing. 
5 Rew UnCeLe tang iit, the L1rstii.s 
| 6 Ciewremiastt7on form that applied, during the period 
7 Jab tos tO March L98i>;the second, and correct me 
‘ 8 Sait lara sa atenae Deh ve,) 1s) the rorm or weaquas_ rion 
7 $ that was introduced with the introduction of the 
Therapeutic Drug Monitoring Program; and’ the third 
| : is the requisition as revised that is currently in 
r Use pursuant to that program. 
| 12 Boot have that correctly, ‘Dr. Ellis? 
| 13 A. Yes, I think it would. be 
14 possible to provide that information. 
| 15 THE COMMISSIONER: Do you have those 
é 16 as well, Mr. Roland? 
e MR. ROLAND: Yes, I have taken those 
down. 
r 
THE COMMISSIONER: Do you accept 
: aie the mandate? 
a MR. ROLAND: Yes, sir, I do. 
| ak MS. CRONK: May we reserve a number 
22 then, Mr. Commissioner for that purpose. 
6 93 THE COMMISSIONER: All right, what 
: i number do we have -- Exhibit 15. 
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1 
2 ee, 
---EXHIBIT NO. 15: (reserved) Three requisition | 
3 forms: form in use during period | 
euly 51980). ter.MarchplL9slssetorm 
introduced with the Therapeutic 
4 Drug Monitoring Program; and the 
form currently used by the 
5 program. 
é Moe CRONK: 0. Dr. Ellis, we were 
7| discussing as well before the break the circumstancs 
in which you would do,a further dilution of a 
8 
patient's sample, and again I would like to talk 
9 
about.the July 1980 to March.1981.time period. 
10 You told me that if on the first assay run you got 
11 aucecilwormonor 4¢/,00 4..8.to«5,,.you,.would: dilute 
12 usually one to two and do another assay, right? 
13 A. Ves,4COrrect, 
14 Or As I understand your evidence 
ie you also told me that if the result on that second 
assay run was 9.7 plus you would not automatically 
16 
do another dilution and another assay run. Is 
ity 
thaga.cozurect? 
18 A. We would probably go further 
19 than the 9.7 plus, yes.-- you asked me about 9.0, 
20 and I said -- 
1 Os Sorry, I misunderstood. 
27 If, on doing the first dilution and 
au therefore the second assay test run on the same 
sample, you in the end result obtained a level, is 
24 
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TORONTO, ONTARIO (Cronk) 904 
1 
2 
it 9.7 -- what is the bench mark from which you would 
2 Pechemaraperopriate to do a further dilution? 
4 A. If we had done a one and two 
5 dilution? 
6 Oe Yes. 
a A. Dien 12, Vou Took the current 
highest standard available and multiplied that 
number by 2 that would give you the level above which 
: you would endeavour to dilute, perhaps one in five. 
») ten. COMMISSIONER: You, would 
i invariably get a figure under 5, but you would 
12 Wiebe meio 2ato. get.the,results,. because, of 
is Lieto etron, wis, thati right? 
14 THe eWwerNE oS: . Yes. 
15 ‘THE COMMISSIONER: Because your 
‘a apparatus won't read more than 5? 
THe wet NESS: | Not. accurately, no. 
a It.may give. you an, actual printout slightly greater 
18 than, 5 but you could not rely on. that number. 
19 MS.) GRONK: ©. In response to the 
20 commissioner's question, as I understand it, Dr. 
i Eliis,.you, told us earlier that for your purposes 
9 internal to your lab that you would adjust the 5 
03 nanogram concentration set by the standards supplier 
COs iil dh Bie 
24 
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Ellis, dr. ex. 208 
TORONTO, ONTARIO (Cronk) 


A. OVerD part DOL che period that 
we have discussed. 

O If that were the case and you 
(inet weet iliac lon on a i to" 2 basks, do I take 
ie ewmuel tinvou got A result of 9.4 you would 
automatically do a second dilution? 

A. Ves, \L think that? ise correct 
COPeoyechauewe WOuld automatically do that... It 
1s difficult to say for sure that we would.do that 
because we are dealing with a toxic level by the 
Per VomeeretO ds .4,) (AS a>result of a toxic: lével 
being reported, the patient's physician should 
withhold the next digoxin dose, if that sample has 
been collected under appropriate conditions. 

or, Mes. 

A. So whether from a clinical 
therapeutic drug monitoring purpose, whether we 
So wore Olan soot LS Still too high, if. that 
Sample has been appropriately collected. So the 
net result will be that the next digoxin dose, after 
that report, will be withheld and possibly subsequent 
ones too, until the level is at:a more satisfactory 
basis. 

2s ee Gi eie, 1 do not) want: to 


involve you in an area which.is outside the area of 
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your particular expertise, but you have just told 
me that if a 9.4 result were achieved you are then 
at a toxic level, with the consequences that you 
have just described. 

Can you tell me,in your mind,in 
running these RIA assays, from what level would the 
GOxiCerange, commence,.as, far.assyou_are, concerned, 


in obtaining assay results from digoxin? 


A. During which time frame? 
O. aul VOL Ie Oo topMarch 19a). 
A. Yes. At that time I was under 


the impression that digoxin wasS given on a daily 
basis in a Similar manner to many other hospitals, 
Peeecbaidventc, hospitals --.and.al'so, in: a similar 
manner to many adult hospitals in the treatment of 
Many adults. 

Os, ves, 

A. When digoxin is given ona 
daily basis it is the usual procedure, according 
LOeLhbe literature, to take, a sample. perhaps six to 
eight hours after the last digoxin dose. 

OF Yes. 

A. Because by that time the peak 
level that follows the dosage has subsided and 


although ennai it ds) becoming flatter. 
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TORONTO, ONTARIO (Cronk) J07 
Oe You are at a steady state? 
AY You areé;at,a fairly steady 
Stabe, cvyes: 
©. Assuming that the sample was 


taken under those appropriate conditions, what level 
of reading would be the lowest from which anything 
over that would be considered in your view to be 

Lox ee 

A. In preparation for the 
Residents" Handbook, the section that I was 
responsible for, I consultéd .aonumber:-of articles, 
andsthose articles.are a little bit controversial 
in that no single number is given universally 
throughout all articles. One article in 1978, in 
the Journal of the American Medical ASSOCiation, 
used the following values. Under 0.5 nanograms 
per ml is indicative of under-digitalization; 0.5 
to 2.5 nanograms per ml. is optimal; 2.5 to 3.0 
nanograms per ml. is overlap and greater than 3.0 
nanograms per ml: is overdigitalized or toxic. 

O. Was that the range that you 
applied in conducting assays in July of 1980 to 
March of 1981? 

A. Yes. This was the value. We 


would say probably about 2.5 we would be a little bit 
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( I-11 i 
| 
concerned about that particular patient. 
| 3 OQ. And anything over 3 you would 
4 be concerned about? 
| 5 A. Anything over about 2.5 we 
6 would be concerned about because it gets into that 
| overlap area. 
; 8 OF You were referring to an 
| 9 Seticte, noc ab liasexnrGanryou identify; thateforsus2 
Avs In the Journal of American 
i Medical Association, Volume 239, page 2594,in 1978. 
i (On Do you have a copy of that 
12 Wied vou, Di. Hb)lis? 
13 Az Ladonnot,havewit.with-me, no. 
14 I am just reading that from the Residents' Handbook. 
| 15 he If it can be done and it 
‘ 16 is not a matter of inconvenience to you perhaps you 
a CcOnlaV provide dascopy..of that to us. 
A. Okay. The other issue that 
- perhaps the clinical pharmacologist dealt with on 
| i WMesagay7 Outs. think Lt is important to consider 
20 not only simply the measurement itself but also 
| 21 ier Ciinicdalsconattion of the patient at the time 
: 99 when that level was measured. 
t 23 Q. You raise another issue with 
: 94 that, Dr. Ellis. Let me, if I understand what you 
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TORONTO, ONTARIO 


(Cronk) 


are Saying, ask you this. As I understand it the 


results of a digoxin assay test alone for therapeutic | 


assessment purposes are insufficient. Is that 
correct? 

A. Thatta ws wohrecit, 

Or. In addition to the assay 


DeSmee Perewromtierapeitic purposes,in a clinical | 
setting has to compare or at least interpret those 


Pesules Wine thercontext of: ithe clinicalsa.condition-of 


a Ppanvuctlam patient: tdseithat icorrect? 
7m Theteru saconnect, 
Oy And 2G 2S. the two in combination 


that allows for a judgement to be made as to whether 
OF NOt al ipatient as for is. not:over or under digita- 


lized. 
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TORONTO, ONTARIO (Cronk) 
] 

2 ie fs een, evnank. Vou. 

3 A. If I could perhaps expand on 

4 Ghat. The serum concentration above which toxicity, 
5 in other words the clinical symptoms present, isn't 

6 Clearly defined. As I mentioned in some studies 2.5 


if was regarded as the limit above which toxicity became 
8 likely and, in other studies, 2.0 nanograms per milli- 
») litre was potentially toxic. 

10 Pied. c2on to this, there*is a 


11} literature which suggests that premature and low birth 


weight infants appear to tolerate higher levels. The 
13 literature also says that they may not benefit from 
14) that. 
Is in the light of hindsight, perhaps that 
16 literature is confused by the kind of substances that 
17 were discussed in this hearing yesterday because 
a basically if you measure substances, perhaps different 
uo assays measure different substances, in addition to 
dig, and so the clinical interpretation of those 
mi numbers becomes a little confused. 
Q. ASeTne State of the art existed 
- as you knew it, Dr. Ellis, in July of 1980 to march of 
- 1981, I take it that the range that you were concerned 
= with was the one that you described a few moments ago, 
: and, that is, anything over 2.5 nanograms per millilitre 
i; 
28 
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ANGUS, STONEHOUSE & CO. LTD. Bliits. dv.esx, 
TORONTO, ONTARIO (Cronk) 


on an assay result would be of concern? 


2 
TE Yes 
3 
4 ON fouvalso andigated, Dr, Ellis, 
: a few moments ago that you were responsible for the 
6 preparation or the drafting of part of the Residents 
7 Handbook. Ter ea trcor rect? 
8 , Yes: 
9 OF Can you identify for me what 
10 part of the handbook was your authorship? 
1] A. Much of the biochemistry 
12 section, in collaboration with other people in 
13 biochemistry. 
14 Q. Did that include the sections 
Me of the handbook that described the methodology and 
16 the procedures involved for conducting digoxin assays? 
17 aN TMaetisconotacontatnedaincthe 
18 handbook. 
19 Qz AtVoright »prthank iyou: One 
20 follow up question as well, Doctor, from your testimony 
2) this morning. ~OU indicated ti believe sthat fin 
22 January of 1982 tests were undertaken by Dr. Soldin 
23 at the Hospital in tests,and by tests I mean digoxin 
24 asSayS, in respect of children who were known not 
25 to have received digoxin, and you talked about that 
26 in the context of the maximum assay reading being | 
27 
28 
29 
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ANGUS, STONEHOUSE & CO. LTD. Erires areex. 
TORONTO, ONTARIO (Cronk) 
adjusted in the tests that you do. Can “you "tell ‘me 


why, if you know, why those tests were undertaken by 
Die SoOLdin? 

A. This was in relation to the 
pProplents “onthe 7th floor’ that were subsequently 
discussed at a Coroner's Inquest I Believe. 

oO: Mecrs wWiy liraisevit? tr. Bris, 
because, and perhaps I misheard what you said earlier 
this morning, but my understanding was that you told 
me those tests were undertaken by Dr. Soldin some- 


time, you thought, in svanuary oft "1982": 


ve VES. 

Q pever “che Preliminary Incuiry. 
A. buring. the Preliminary Inquiry. 
on During the Preliminary Inquiry, 


and I thought prior to that you had referred to some 
of the results involving that ward as applying it ool ; 


Are we in fact talking two different time periods or 


are we talking 1982? 


A. We are’"talking “two difterent 
time periods. 

On CN AY ae aca 6 wag 

a We're talking two different 
wards. 

ee Pye right. | 
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ANGUS, STONEHOUSE & CO, LTD. Plsleis pC He. 
TORONTO, ONTARIO (Cronk) 
A. In March, 1981 we're discussing 


the tail end that this Commission is concerned with. 
Qs Yes. 
A. HOY she, reasons of, patients 
safety, I guess, and at,the request of the COPrOoner, 


samples were taken from, I believe for a few days 


at any rate, all patients on Wards 4A and B, including 


those patients who had not been prescribed alLgoxin. 

Ov. And when was that, what time 
period are we talking about? 

A. We're talking about March of 
Ais Yc el 

Ox Ad right. And then the 


second time period is January, 1982? 


A. Right. 
Ox mBhe period. yow've described? 
A. these ane thejonlyitwo. periods 


when, to my knowledge, patients were analized - the 
serum was obtained from patients who were not being 
treated with digoxin, for the purpose of assessing 
the methodology and assessing whether such patients 
might in fact have been treated with digoxin. 

Ox Al right. Nowi)..Let! ssdeal 
then, if we may, with the Mari Loo. time-trame. 


I take it we're talking post mortem samples, or are 
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ANGUS, STONEHOUSE & CO. LTD. Plies, dire. 
TORONTO. ONTARIO (Cronk) 


we talking ante mortem and post mortem? 

A. We're talking of monitoring 
all patients on Wards 4A and B. 

oF So, ante mortem samples. 

i. sure. 

Or. 8 Oe oe Bo fg oe Now, other than 
the children, the deaths of the children with which 
this Commission is concerned, are you talking about, 
Or were ante mortem sample tests done on other 
children who were known not to have received Giogoxin? 

ie Yes. 

THE COMMISSIONER: I understood you 
CO. Say aii of them. 

THE WITNESS: All the patients on 
those wards at that particular time. 

MS. CRONK: Aid) richer, Well, can 
you help us then, Dr. Ellis, as to when those tests 
were commenced? 

THE COMMISSIONER: I guess this may 
be relevant to this aspect but I would be wary of 
opening the door to too much cross-examination on 
what went on at that period at this point. 

MS. CRONK: I'm sensitive to that, 


Mr. Commissioner. 


THE COMMISSIONER: ves, all right. 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO 


O15 


Bilas, @y.exs 


(Cronk) 


MS. CRONK: SaJust would.like to at 
least have a clear understanding in my mind as to 
whether tests were done on other children who were 
known not to have received digoxin. 

THE COMMISSIONER: Well, as I under- 
stand it, in March of 1981 there was a blanket 
examination of all children, at least all children 
in the two wards with which we are concerned. 
Correct? 

i eae WL TNE OSes 


Tabs sCOLvDecr . ves. 


MS. CRONK: All right. Well, that 


will suffice for the moment, thank you, Mr. Commissioner. 


THE COMMISSIONER: VG rea tent ie, 
Mo. CRONKs;y -0....nd.in, the. period 
Janualny.<OL, 1932ethat.we're talking about,.those are 
the tests that you previously described were conducted 
DY. .Dr ..2O0Ldin? 

Ae VCS. 


O- erent And that was a 


different ward? 


A. Yes. 
OF Dil reqgnt, that was Ward ...? 
THE COMMISSIONER: lis 


THE WITNESS: The ith. tipo pee Oy 
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ANGUS, STONEHOUSE & CO. LTD. BRS, dt. tex, 
TORONTO. ONTARIO (Cronk) 
MS. CRONK: Miiteagnic, thank’ you, 
A. Okay. 
Or Now, again dealing with the 


pertodwulytofel980.sto March rof (1981, (Dr. Ellis, 

aS a general matter were post mortem tests for 
digoxin conducted on cardiology patients quding tthat 
period of time, as a general matter? 

A. Enthinkeduringisthat etimepino. 

OF All right. And since March 
of 1981 you have told us that there was a general 
monitoring of patients on those wards, and do I 
take it that that included both ante mortem testing 
and post mortem testing? 

A. Well, some of those patients 
would be treated with digoxin, so, they would be 
ante mortem testing, yes. 

OF And as well, that included the 
post mortem testing that you referred to a few 
moments ago for digoxin? 

A. Any children who died on those 
wards would have had blood taken at autopsy. 

Q. Pal Weasiight - 

A. AMG. inabact, that was extended 
Subsequent to that period to deal with, from what I 


understand, ‘all autopsies at the Hospital where blood 
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ANGUS, STONEHOUSE & CO, LTD. Pas). ay ex 
TORONTO, ONTARIO (Cronk) 


could be obtained from the children. 

Oh Are the samples - you have 
referred now several times to the blood - are the 
Samples that were taken during the July, 1980 to 
March, 1981 period as a matter of routine for digoxin 
assays in your lab, were those samples of blood? 

A. Yes, they would be on blood. 

OF And were any samples taken, 
any tests or assay tests run on tissue during that 
time period from July of '80 to March of '81? 

A. Not on a regular routine 
basis, no. 

Ox Alle ra ones Some were done on 
an isolated basis? 


A. Yes. 


On Pie econ t. Is the RIA procedure 


that you have in the Hospital capable in a technical 
sense of performing assays on tissue samples? 

A. On the two occasions when we 
tested it, we obtained quite equivocal results and 
it was clear that a lot of work would need to be done 
to modify the method to deal with those samples and 
IN fact, this did not take place. 

Ox PALA P IT GHES So,"*T® take=LeSthen 


that following March of 1981 tissue sample testing 
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ANGUS, STONEHOUSE & CO. LTD. BuUbuehidr. ex. 
R 5 & 
TORONTO, ONTARIO (Cronk) 


for digoxin is not a matter of routine in the Hospital | 
for wemver, PuLpose, For that very reason? 
A. iitatos -COrrect, yes. 
O: Phank you. And when you talk 
about blood samples, Doctor, are you distinguishing 
in your mind between whole blood, plasma and serum? 


A. The material put into the tubes 


that you have drawn on the diagrams, we wouldn't 
deal with whole blood, we would centrifuge, we 

would spin down the blood into its constituent parts 
and ses ticwclear fluid, either the plasma or the | 
Serune ine ourepartacular-assay. 

Oy, If a sample of whole blood was 
received by your lab, you have told me that you 
would centrifuge it and use either the plasma or the 
serum. 

is Yes’. 

Q.Was there any particular preference 


of guideline that applied as to which you would use 


for the digoxin assays, plasma versus the serum? 

A. No. Either would be 
Satisfactory in my view. 

Q. Pelee ait. We've heard | 
evidence as well, Dr. Ellis, and you have told us I | 


believe that you were Present in’ the Courtroom for 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


BILis, adr .ex. 919 
(Cronk) 


the evidence of Mr. Cimbura as to an extraction 
process that may or may not be used at the time when 
a sample is initially received in the LADOLALOLY. Tor 
the purposes ultimately of the digoxin assay? 

A. Yes. 

0; Now, as I understood that 
evidence, the purpose of the extraction process that 
applied was to determine how much digoxinywas Lost, 
LieVOUuN Nae Ory: an..the converse, retained after the 
centrifuging of the sample so that you knew the amount 
of digoxin that ultimately was going to be tested. 

Do you, in your laboratory, perform 
any extraction process on a sample of whole blood that 


arrives in your lab for digoxin assay? 


A. We don't do any extractions in 
my laboratory. 

Q. Ad acioht . 

A. Padon't--think.the introduction 


was quite correct to that question though. 

Q. Well, it wasn't my intention 
certainly to misstate the concept, but as I understood 
it, the evidence that we heard from Mr. Cimbura with 
respect to the procedures in his lab suggested that 
there is an extraction Process that can be utilized 


at the time when the sample is Originally obtained to 
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TORONTO, ONTARIO Ellis ' ar Cx > 


(Cronk) 


essentially purify or filter out undesirable elements 
from the samples so that you then know the amount of 
cdigoxitie- 1 am sorry, you then have a pure component 
Onewhieh=tovVrun your “assay ;"’T “take it you do not 
perform that kind of an extraction Process on the 
Samples that you receive? 

A. mew S"cOrrect, ves, 

OF During the period July, 1980 to 
March of 1981, did you apply such an extraction process 
TY YOu =a 

AS No. 


OF All right. And similarly then 
we heard evidence from Mr. Cimbura as to recovery, what 
was described as recovery rate studies that might be 
undertaken with respect to that Extraction process to 
determine the amount of digoxin recovered as a result 
of the extraction process itself. If you don't do the 
extraction process for that purpose, would I be correct 
in assuming that you don't undertake recovery rate 
Studies of that kind? 

A. On a routine basis we would not 


undertake recovery rate studies. I understand that 


these have been done. But we have other indications 


that we are measuring all the digoxin that's in the 


Sample. 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO (Cronis) 
Q. Rilerignt 
TNs EeGmMeounkocher studies. 
@. Welig?T would Like to be clear 


about this, Dr. Blias.Wlinksterms ofpasrecovery -rate 


study designed to determine the efficiency of the 
extraction process that applies to determine how much 
digoxin was recovered by that process, if you don't 
do the extraction process, am I correct that you would 
not be in a position to do the recovery rate study 
that would relate to that extraction process? If you 
don*t do oné,i you can't do.the other? 

A. The recovery study in relation 
LO) Ene extraction sprocess no. 

Q. Pert e PSO. Clearly. that 
isn't done in your laboratory either? 

A. That hseright ; 

THE COMMISSIONER: You do have some 
kind of recovery study? 

THE -WITNESS: it i8- possible todai-a 
recovery study from plasma to make sure that all the 
digoxin that is present in the plasma is in fact 


measured, 


THE COMMISSIONER: And the question 


waS did you undertake it? 


THE WITNESS: I personally didn't 
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TORONTO, ONTARIO (Cronk) 


undeétake at, no. 

THE COMMISSIONER: No, did anyone 
under your care or control? 

THE WITNESS: Nobody under my care 
and control undertook it. As I mentioned, I came in 
1976 and exactly what happened in 1974 I am not sure 
Sree I know that subsequent studies have been done 
very recently by Dr. Soldin, but on the basis of other 
quality control materials that we had analyzed, we had 
good reason to believe that we were getting the right 
answer and it was not really necessary in my view to 
systematically measure recovery studies. 

MS. CRONE: O% So that am I correct 
chen, “@Dr- Piriis, the recovery’ studies that you are 
Speaking of are studies that have been undertaken by 


Dr. Soldin and perhaps we can ask him about those? 


A. Sure. 

ens You have not been involved in 
them? 

A. That's right, yes. 

: And they are not the same kind 


OL cecovery, Study that would relate to the extraction 
process that's used at the beginning of the process to 
PUrZty “the Sample received? They're a different kind 


of study? 
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TORONTO, ONTARIO (Cronk) 
A. The concept is similar. 
OF Perini. 
A. Poetnat ALgoxiIn 1s added! to -a 


sample and then you assay subsequently and find out 
how much you appear to have recovered from that 
addition. 

OF ANCoOJUSst, on that, Dr. Blige, ac 
I understand it from my review of your curriculum 
vitae, you have no experience personally vin a forensic 
setting for the conducting of RIA assay tests, is that 
correct? 

A. That s-correct, yes. 

QO. And similarly I believe you told 
me earlier that you do not have any experience with the 


HPLC method? 


A. POLL goxin? 

‘eh Pats eights. for .d1goxin. 

A. FOCNOsGoOx Un). NOs 

O; All right. And as I understood 


your evidence earlier as well, the antibodies that you 
use on the RIA assay in the hospital are purchased 
commercially from Antibodies Inc. and we've heard in 
evidence that the antibodies used by Mr. Cibura at the 
Centre for Forensic Sciences comes from the Beckman 
Company in a kit? 
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TORONTO, ONTARIO 
(Cronk) 


GO. Do you have any experience in 
running RIA assays for digoxin with the Beckman 
Antibody? 

TN NOt.at ALi, nO. 

On And we have heard from 
Dr. Seccombe that the antibody, one of the antibodies 
that was used for the purposes of his study was,I 
believe it was the NML antibody and that was the 
One Upon wiickh he reported’ in; mis Letter to the 
New England Medical Journal. Have you in your 
experilence, an Tunning RIA assay tests for’ ‘digoxin, 
had any experience with that NML antibody? 

A. No. 

Ox I take it then you are not ina 
position, given your lack of experience in a 
forensic as opposed to a clinical setting,to provide 
us with your views as to what might or might not be 
appropriate: method of testing for’ dogoxin in a 
Forensic situation? 

Als Yes. 

Os And would you agree with me, 
would it be farre to suggest, Dr. Bllis, thatthe 
purposes for which digoxin assays are conducted in 
a Clinical setting are very different than the 


purposes for which they are conducted in a forensic 
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TORONTO, ONTARIO ( CRonk ) 
setting? 
ie Mist. 1S COrrect. 
On Dealing just again with the 


antibodies that are used in the assays that you 
conduct.) You told me carlier and produced for us 
a document which indicated the cross-reactant 
Pu Omehem amt tbody that’ 1s) in use in your 

RIA assay. Are you using the same antibodies now 
from Antibodies Inc. that you were using July 1980 


to March 1981? 


A. We are obtaining them from the 
same supplier, yes. I believe they are the same 
lot number. 

4 Insofar as you are aware 


are the same drugs cross-reactant to the antibodies 
you are currently using. as. applied to, the. antibodies 
YOU ewere Sings inj July of 1980 to, March 19812 

A. LT suppose, yes. 

elmx I believe, Mr. Commissioner, 
that copies of that exhibit were produced at the 
break for other counsel. Can you, tell me, it 
might of assitance to you to have it before you, 
a of pray Ce 

THE COMMISSIONER: Which exhibit is 


that that you are referring to? 
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eee Riis, dr.ex. 
(Cronk) 
1 
2 oat 
MS. “CRONKS EXUDE Cs Lae 
3 THE’ WILTNESS:: Yes, "I have’a copy, 
4 Ehankeyou., Tite ts=tne §1974~document ;-is' tt? 
5 MS. CRONK: Ou” "Yess SP mn sorry} 
6 Pry Crels, lenave “rererred’ to-it'as*exhibits14,; 
7 the document from Antibodies Incorporated, entitled 
"Digoxin Antiserum". 
8 
a Yes. 
9 | 
@% Can -you*briefily rdéentify for 
10 ee 
the Commissioner, and you referred to some of 
11 these earlier in your testimony, those drugs indicated 
12 by the supplier of your antibodies to have known 
13 Cross-reactivity features -to*digoxin? 
14 Ns Well, those drugs I have 
is mentioned pefore. 
THE COMMISSIONER: Il haven" t©eocy the 
16 ate 
exhibit, but didn't/say on the exhibit what they 
17 
are? 
18 THE WITNESS: Yes, it said the 
19 Specificity related to digoxin cross-reaction which I 
20 understood waS digitoxin cross-reaction. 
1 MS. CRONK: O. *T see’ Sorvou-are 
27 referring just for purposes of clarity, because I 
had some difficulty with this, Mr. Commissioner. 
Za 
THE COMMISSIONER: LF Choughie that 
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ANGUS, STONEHOUSE & CO, LTD. Mule 
’ 


TORONTO, ONTARIO dr.ex. 
(Cronk) 


when he was reading it,that he said,that he gave the 
proportions and almost all of them were negligible. 

Mot CRONK? QO. ~THatiisewhat I 
want to clarify, which portion of the exhibit you 
arée@referring tolwnen -yourread tthoses6ut oucan. you 
Neto Ssnieewren that, Dr. Ellis? 

As Yes: +Thacars’thesintormation 
supplied by the company in 1974 relating specifically 
to a method of practice using that antiserum at 
that particular time. Prior to the Preliminary 
Inquiry I did make contact --- 

THE COMMISSIONER: NoyOLtm serry, 
DEerOry t= cont think that is the question: The 
question vas T understood!itcwasyWandel will have to 
look at this document --- 

MS?" CRONK : Perhaps I can help you, 
Mr. Commissioner. 

THE COMMISSIONER: Where were you 
reading from? 

THE WITNESS: On, 1 Lémas6rey7Gy under 
"SVecLtications!™. 

MS. CRONK: 1s “that -onetine fire 
page under Specifications? 

THE WITNESS: Yes 


THE COMMISSIONER: The first page? 
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ANGUS, STONEHOUSE & CO. LTD. . D 
TORONTO, ONTARIO Ellis r ar sex . 928 
(Cronk) 


Nee CRONK: . Thank you. 

THE WITNESS: Matis right. 

MS. CRONK: QO. And those as I under- 
stand it, at least that literature was provided in 
1974 from the manufacturer of these antibodies, is 
that correct? 

A. Yes, I believe that to be 
the case. 

O2 I note in reviewing that, 

Dr. Ellis, that no mention is made of the drug 
quinidine. Do you know whether or not the supplier 
tested for cross-reactivity between digoxin and 
that drug? 

AY. I don't know, no. 

Oi. Similarly no mentioned is made 
efetheidnig propranoleh. 

A. Propnanolob. 

O¢ Propranolol. Do you know if 
the supplier or the manufacturer tested for cross- 
reactivity between that drug and its antibody for 
digoxin? 

A. fe dont pano t 

Oz And similarly my recollection 
of reading it at the break is there is no mention 


of the drug and I hope I am pronouncing this right, 
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TORONTO, ONTARIO f 


(Cronk) 

1 
furosimide? 
3 A. Furosimide. 
a Or Furosimide. Do you know 
5 whether or not the supplier conducted any testing 
6| for cross-reactivity between its digoxin antibody 
7 and: thak dnuo? 

A. No, I don't know that he did 
‘ that. I have no evidence to suggest with positive 
4 confirmation that that was done. 
a Q. Thank you. Subsequent to 1974 
11 have you been provided with any subsequent literature 
12 from this manufacturer that alters in any way the 
13 drugs identified either by adding to them or 
14 eliminating themrito, suggest: that other tests for 
ie cross-reactivity drugs had been made in respect of 

the ntibody formdigoxini thatiithey ares providing, 
- Or are we talking about the same list that applied 
id in 1974? 
18 A. Yes, basically I have more 
19 comprehensive list than that. 
20 THE COMMISSIONER: Doctor, on 
91 || reading this could you not draw the conclusion that 
aa they had tested for everything ahd that this was 
what they had found? 

THE WITNESS: Well, I think one can 
24 | 
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ANGUS, STONEHOUSE & CO. LTD. x 
TORONTO, ONTARIO (Cronk ) 


conclude that the substances listed have been 
tested tor and found’ to; be negligibles« IF'don't 
think the assumption can be made that other sub- 
stances have been tested. 

THE COMMISSIONER: Why would they 
list - I don't understand what people would list 
ones that are negligible and not list those that 
weren't? 

THE WITNESS: Right. 

THE COMMISSIONER: Wouldn't that be 
a little odd? What is the merit unless it is 
comprehensive? 

THE WITNESS: These substances are 
found in blood serum, they are naturally occurring 
substances. 

THE COMMISSIONER: Oh,° [ewsee', 

THE WITNESS: They are steroid 
substances that might perhaps be considered to 
cross-react with digoxin. 

THE COMMISSIONER: Tes. 

THE WITNESS: Because they are not 
terrible similar to digoxin, even though they have 
a Similar kind of basic structure, the cross-reaction 
is extremely low. I ama little surprised that they 


didn't provide information on other digoxin derivative 
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ANGUS, STONEHOUSE & CO. LTD. ’ 931 
TORONTO, ONTARIO Ellis 7 dadr.ex. 
(Cronk) 


I know that they did test other derivatives. 

Prior to the preliminary hearing in December, 1981 
I did contact the people . down at Antibodies 
Incorporated simply to obtain such a list of 
extensive cross-reaction studies and so on. 
Basically, they advised me that this material has 
been available for such a length of time that their 
records are '-incomplete with respect to this 
particular sample. 

The quality control manager indicated 
to me that this particular material has been 
available since about 1974. The Food and Drug 
Administration in the United States required them 
as a company to retain all this information after 
about 1977 and so he was unable to supply me with 


the detailed information that counsel is seeking. 
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He did write me a letter which 
indicates the antiserum was produced by the method of 
Smith, Butler and Haber and is highly specific for 
digoxin and the cross-reaction with digitoxin is less 
than 2 percent of the 50 percent inhibition level. I 
think this single item indicates that this is really 
a very highly specific antiserum, it Obviously doesn't 
exclude all the other substances that you have 
mentioned, but many of the antiserums that are 
produced have very much greater cross-reaction for 
digitoxin than this 2 percent level. The Similarity 
between digoxin and digitoxin is simply hydroxyl group 
in one position. 

QO. Dr. BLLis,iwowthat Tounderstand . 
Other than the results with respect to digitoxin 
reported to you in that letter from the Ouality “Control 
Manager of Antibodies Inc., did he provide you any 
information with respect to any other potentially cross- 
reactant drugs which might react with this antibody 
other than the ones you already knew about from the 
brochure in 1974? 

A. Right. He indicated to me a 
reference in 1969 that related to the method of 
preparation of the antiserum that he had actually used, 


and so there is detailed information available on that 
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ANGUS, STONEHOUSE & CO. LTD. Bolte, dr vex, 
la ceeenaston als 
be ; 
lige 2 Particular method in 1969)" In “addition to that, cross- 
3 reference is made to a second paper where the whole 
4 issue of specificity of digoxin antibodies is brought 
5 up and I have copies of those which are available if 
: you would like those. 
Cs Panik Vou, OY. hilis,. Ger me 
: just make sure again I understand this. I understand 
( 8 from what you are saying that the quality control 
° Manager referred you ‘specifically first to information 
10| related to digitoxin and its cross-reactivity? 
11 A. tract "LS "correct. 
12 Or Secondly, he referred you to an 
7 initial study that had been done in 1969 prior to the 
hospital using this particuldr ‘antibédy, ‘and prior"to 
= your obtaining the 1974 brochure with respect to the 
es _ cross-reactive drugs? 
16 A. Prat-Ts correct. 
17 OF In the 1969 literature reference 
18 provided to you is there any indication as to any 
| 19 other drugs which might be cross-reactive with this 
20 antibody, other than the ones set out in 1974? 
sa A. , should point out that rabbits 
are individuals and you can inject the same compound 
a into different rabbits and obtain an antiserum which 
= has different qualities) Okay. “'So"that you will get 
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ANGUS, STONEHOUSE & CO. LTD. Ellis, dr.ex. 934 
TORONTO, ONTARIO (Cronk) 


a family of antiserums which may have similar, or may 
have different properties. So in the 1969 paper a 
different rabbit would have been used than the one 
referred to by this author, okay. Do you still wish 
me to give that information? 

OF Well if there is an easier way 
LO do 1t Dr. Elites, thathaskfine. Perhaps: 1, cansask 
you this question. Insofar as you are aware today, 
are there any other drugs other than the ones disclosed 
in the 1974 materials, in respect of which Antibodies 
Inc. has done specific tests for cross-reactivity with 
the antibody that you are using in your RIA assay for 
digoxin? 

A. It was my understanding from 
the Quality Control Manager that extensive studies had 
been done prior to introduction of this antiserum in 
1974. Prior to that time extensive studies have been 
done. In fact, this antiserum has not only been sold 
to us it has been sold to Toronto General who used it 
for quite a number of years. It is my understanding 
it has also been supplied to independent companies in 
the United States. 

ee And as I understand it from what 
you said earlier because of the change in the require- 


ments by the FDA, the identification of the drugs in 
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TORONTO, ONTARIO (acon) 
1 
2 respect of which those studies were conducted prior to 
3 1974 were not supplied to you because they couldn't be 
4 bythe Quality Control, Manager,of Antibodies Inc., is 
5 that. correct? 
A. That is the information he 

, supplied me with. 
f On thanksvou.4.%Dr.cEllis, .therecis 
8 one other area, one further area that briefly I would 
9 like to deal with and that is, we have heard evidence 
10 from a number of witnesses concerning the particular 
11 property of digoxin and its inter-reaction with the 
12 body whereby digoxin by-products from metabolites can 
i be created upon administration or introduction of 

| digoxin to the body. Was that a factor of which you 
- were aware in the period July 1980 to March '81 when 
is you were running your RIA assays for digoxin? 
16 A. You mean digoxin can be broken 
17 down in the body to other substances? 
18 On Yes. 
19 A. That potentially may resemble 
20 digoxin and potentially may cross-react in the radio- 
2 immunoassay, is that the question? 

Q. That is right, were you aware of 
4 that? I am talking now about digoxin metabolites. 
a A. Yes. In general terms I ‘was 
24 
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aware of this,in that most substances that are given 
to individuals are broken down in some way, or they 
may be excreted largely and altered, which I think is 
the case with digoxin. 

Q. Ano. as Lwunderstang<it.) Dx. 

Ellis, and perhaps you can tell me if this is a fair 
comment, some of the metabolites that are capable of 
being created by the body on the introduction of 
digoxin, some may or may not react in a way similar 
to digoxin in terms of the antibody that is used in 
the assay? 

A. That is correct. Some of the 
derivatives are altered in such a way that they bind 
very poorly to some antibodies. In contrast, other anti-: 
bodies the cross-reaction of those substances may be 
much more significant. 

he Now in addition to digoxin 
metabolites of by-products that may or may not be 
produced by the body on introduction of digoxin, were you 

aware,again during the time frame of July 1980 to March 
1981, in that time frame, were you aware of any other 
substance other than digoxin itself and digoxin 

metabolites which might react to the antibodies in the 


assay that you were running in a way similar to digoxin? 
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A. I was not aware of those 


Stibstances at that particular time. 

On T*take it because of the 
evidence that we have heard and the state of the 
literature today that you subsequently became aware 
of that school of thought and that research? 

TS Of the digoxin-like substances 
Of The compound: x? 

Os eras 

A. Yoo. ie thinkittiice ki ndgon 
tHiessinwwltneseveral ideas. "I could’ not understand, 
Wien riasce cane tO tne Hospital’ For Sick Children 
why, when we reported a LesuLtsol, 3.0L 325 On".an 
ieee Onsaavery small child, to Our neonatal 
nursery, why people were not’ a little bit more 
concerned than they were. 

Basically on a number of occasions, 
for my educational purposes, when I first came to 
tHe NOospital © woulatce up to the. neonatal nursery 
and I would say, are you aware of this result and 
can you tell me what you are feeling about this 
result and so on. Basically they advised me at 
that particular time that they were very closely 
monitoring the clinical condition of the patient and 


the heart function of the patient.and they were more 
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concerned about how that was behaving than 
exactly what number we produced. 

So that is the first piece of 
information that perhaps in retrospect suggests 
that not only are we meaSuring digoxin but perhaps 
something in addition to this that cross-reacts 
in our assay and may result in an apparently toxic 
value when in fact the child is not showing any 
Symptoms of toxicity, okay. 

QO. Yes. 

A, The, complexity of this is that 
the response of the heart to a particular level 
of drug is not constant throughout all the age 
range, so it is quite -- it may well be quite 
different in very small children anyway for other 
reasons. 

or Alber ian Dr Ve wacta ai 
talking the saine time frame, July 1980 to March 
1981, as I understand it there were in your mind a 


couple of known factors in terms of the assays that 


you were running, First.it was intended to encourage 


Loe wrest viTy oradugoxinsy bo the antibody ethat you 
were using so you expected the digoxin would cause 


some reaction of interact with the antibody, pure 


digoxin? 
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1 
2 
A. tes 5 
: On Secondly, as I understand your 
4 evidence, you were aware that digoxin byproducts 
3 or metabolites might be produced which were of the 
6 kind which would react similarly like digoxin, to 
7 the antibody? 
8 A. But we would have no way of 
telling whether the result that we produced was 
‘| entirely digoxin’ or five pervcent of byproducts 
" of digoxin at that particular stage or even now. 
11 Q. TiatsLsrmyy pOLNntyVDEsGbilis . 
12 The third known category of element at that time 
13 insofar aS you are aware that could react to your 
14 antibody were the drugs described by the supplier 
15 of the antibody and you had information available to 
fe you from that supplier as to the likely degree of 
cross-reactivity you might suspect from those listed 
" Grugses*isethat correct? 
si A. Yes. 
19 OQ. Other than those three items 
20 you have told me that you were not then aware of 
mal what has been called in this courtroom substance X 
22 or the possibility of the existence of substance X. 
93 Correct? 
A. Yes, 
24 
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Oe Now, for the purposes of 
EiemoneLrapeutre moni toring ‘of drugs “that “you are 
COncuceurg, <andrspecartrecally digoxin, during the 
Perlod Of July 1930. to-Maren’ Gof 1981,if you could 
not teli from the assay results whether you were 
Measuring pure digoxin, digoxin “plus some ‘mixture 
of digoxin metabolite reaction or digoxin plus a 
mixture *ofVa drug that reaéted ‘similarly ‘to “digoxin, 
eaneyou helpene with how it “Gould “be 'said“that-a 
particular dosage of digoxin prescribed to a patient 
should or should not be altered, if you did not 
know in those terms what in fact was coming off your 
reading at the end of the assay. 

A. Simply because I believe that 
the majority of the reading that we produce is 
digoxin. It relates to digoxin that was administered | 
to the patient, in relation particularly to children 
over six "months: of ‘ages ““ think EP Nave to qualify 


that in relation to yesterday's testimony. 


OF, That was your belief at the 
time? 

Ad Very much so, yes. 

OF, Can you tell me on what -- 

A. There is a fourth qualifier. 


You gave me three,I think, a list of three reasons -- 
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three possible reasons why I would have reason to 
believe that what I was measuring was digoxin. I 
think tere. 1s fourth one. 

or, All saiohnti. 

A. And the fourth one is over a 
Wencmoen1od of, time, Since probably 1975 right to 
the present time, this test has been used With raL 
Evypes Of spatLents, in the, hospital, lots of them. 
Lots of blood samples have been taken. Many of those | 
patients have been treated with drugs such as | 
furosimide that you mentioned. To my knowledge 
no one has come along and said, look, here is a 
child who we did not treat with digoxin but we did 
treat with furosimide and you produced a digoxin 
level for us. So I think we have some kind of, 
admittedly a little bit tenuous, indication that 
for clinical purposes furosimide and all the other 
drugs used in the hospital don't have a major 
significant effect on the result that we produce. 
I think that is shownstin the literature as well. If 
you really look at the cross-reation of furosimide 
and these other drugs that people have brought up, 
they are really quite low in many instances. 

oe Drs Ellis? would) bt be ters te 


say that, again dealing with the July 1980 to March 
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1981 time frame that when an assay result for 
digoxin was obtained, recognizing that as you then 
understood it there were three possible components 
to why that level was being obtained, digoxin itself, 
digoxin metabolites and drugs that had an affinity 
Pome antibody in a fashion similar to digoxin 
Teselt, that you *could “not “discount*for “therapeutic 
reasons the fact that that. level might be a pure 
drtgerin tovere erou could not “eliminate tiiat »ror 
obvious reasons,as a possiblity. 

A. I could not eliminate what? 

Ors You could eliminate the 
possibility that what you were in fact getting was 
a pure digoxin reading. 

THE COMMISSIONER: I think there is 
something wrong with the negatives there, somewhere. 
You could not be assured that what you were getting 
waS a pure -- 

Mou RONK: ~ O07 As I understood 
what you Said, Dr. Ellis, you were content at the 
time for the reasons that you have outlined that 
what you were in fact getting a reading on, during 
that time perlodevas pure audo.diw “fo tel correct? 

figs Yes, 2 suppose: So. 


Os would likesyouw to be sure 


rei. 

~— : os 

2 . b ‘4 t 
ORT rks ee 


+ VP) 


‘G4 


a 
af 


4 , ne i 
ait oi rx i diy Ws 
7 ' ; 
a 
ot a 
: 1“ ne New yen orm § ey 
r : > fe aint 
isFFrodned part endo , nieapie ‘o 
i 7 ¥ Yy 
' SPeNs Ae Hae rd yori ; 
’ ly 
i ai i ; TY 
c Lenn) ; . 18 os I a $5i5 * Vi i' Mi od ‘ 
lodsjeu nixoplp 
G 7 
itt 5 aa “ee rae HAS eri Lia 
[5 re tedd. , vieuty 
S emoebsat 
36) Ort Qn | f wixopsp 
auvoryda 
‘ 
: a 
i a oy St 
1 ’ . ne - 
Ei irdseeog &, Fi i 
a 1: 
nd ‘ be ra © 
; ; cr 8 . he 
f 
; | 
‘ 
: ty { 
f l Fi 
t 
“a 
ES aioe : 
j 4 4 
t Ar ; Lehi e) } 
' q 
ne) ey” sig , eV i 
; G “a : , 
= w* ry ‘ . 
: ha a4 fi it | ip tee ; . 4 ee 
“» ; fe pI _ o is dw ® 
} A 3 } Aer hit f 4 i | pe | ~ 10 bisa od mi a? ? : } 
a ? " co De i LN 
fe } : ; imi 
‘7 heniftos oubd voy sodd enoeast ety 1%: Smit dn | 


otwush ad pethseet & Poalsser 408i nt aes ted oe ¥ndw 

S2099710D J6n9 et .eetxonid so ag Baw bokzag omk; 
; Wi Plata | y: 

o& Seoqque t, yesY))) % a 


“> 


' 
Hive od oF voy 6Ail ‘bteow Ay, hee 
ish i a Gah 7 
| REE eae: wo ie 


ANGUS, STONEHOUSE & CO. LTD. alte) MELT 6 OX, 943 | 
TORONTO, ONTARIO (eronk ) 


abourntnetn BaAceleunderstood what you said, for 
your purposes in running those tests when you got 
abntesteresultvonvwaldigoxin assay) | youwconsidered 
thatwto bela llievelwindicativevof\idigoxinhin: the 
sample on which you had run the assay. Is that 
Pigh ts 

A. Yes, we would report the | 

digoxin equals which implies that we believe that we 
were measuring digoxin, just as everyone else 

believed they were measuring digoxin, except in very 

exceptional circumstances and other interferences 

of a very complex nature that radioimmunoassays 

are susceptible to. 

Or You knew that of those 
possibilities part of what you were measuring could 
in fact be the result of the action of digoxin 
metabolites or drugs that had an affinity or an 
aridity for themyanmtbhbodypcsimular to;digexin~aLtsel?. 
You knew that? 

es Yes, but I believe those to be 
very small. 

MS s-GRONK Thank vow, 

Mr. Commissioner, I do not have any 
further questions of this witness. I do not know 


what your intentions are with respect to the 
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afternoon's session, Sir. 

THES COMMISS LONER Sos Team not 
absolutely sure yet either. I think we have come 
to June the 30th and, strangely enough, the inquiry 
is not yet complete. I think as we are going on 
during thiswsummer TidGubteif there’ willbe too 
many vast editorials if we do not proceed this 
afternoon. 

However, I am thinking of you, Mr. 
Roland, if you wanted to ask some questions before 
we adjourned -- 

MR. ROLAND: Of this witness? 


THE~ COMMESSIONERS* “Yes. 


MR. ROLAND: No, I have no questions 


as this time of this witness. I would like to be 
put in the position’of asking-my questions of 
Drs YELigspiasey 


THE COMMISSIONER: I think that is 


a legitimate request, and it will be granted without 


consulting anybody else. 

I think, unless you are all going 
to be furious, I think we will postpone the cross- 
examination until -- you are available on Tuesday, 
ane, YOu, DOCTOR? 


THE WITNESS: Yes, 
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THES COMMISSIONER: It may spoil “your 
nOlldavyyeout 1c might. spoll it worse 1f we proceeded 
Withe a Canow. 

THE WITNESS: Okay. 

THE COMMISSIONER: We will rise 
now. Is there anything else, Miss Cronk? 

MS -CRONK: - No; Mrs (Commissioner, 
Werwiit Eecallepr. BUlIs for cross-éexamination on 
HuUesday ; | 

THE COMMISSIONER: I understand that 
some doctor is being interviewed and one of counsel 
has to be present while he is being interviewed,so 
that is another excuse for not proceeding this 
arternoen, SO, until Tuesday at 10:00 o'clock, 

MS. CRONK: Thank you, Mr. Commissioner. 
Tanke yvOu es Dine lider. | 


---Whereupon the hearing adjourned at 1:00 p.m. 
mnt Wiesday,. Ouly Sthes.983 atl. 00 sam. 
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